OU1 SUPPLEMENTAL REMEDIAL
INVESTIGATION REPORT

Shieldalloy Metallurgical Corporation
Superfund Site

Newfield, New Jersey

Prepared by

COTRC

TRC Engineers, Inc.
Philadelphia, PA

RO
319228

January 2011



Draft

OU1
SUPPLEMENTAL
REMEDIAL
INVESTIGATION
REPORT

s R
A % ‘,éa_x_LA )

e Shieldalloy Metallurgical Corporation
Superfund Site

Newfield, New Jersey

Prepared by

COTRC

TRC Engineers, Inc.
1500 Market Street, 12th Floor, East Tower
Philadelphia, PA 19101

January 2011



TABLE OF CONTENTS

SECTION PAGE
EXECUTIVE SUMMARY ...ttt sttt sttt sttt s ES-1
1.0 INTRODUCTION ..ottt ettt sttt sttt et sttt be et s enee e 1-1
2.0  BACKGROUND ..ottt sttt sttt st 2-1
2.1 Site Environmental History and Setting ..........ccccveeviieeiiieecieeeie e 2-1

2.2 HydrogeologiC OVEIVIEW ......cccuieiuiiriieiieiiieeieesiie et eiteeeeeeteesereeseesseesneeneeesareens 2-3
2.3 Groundwater Contamination HiStOTY.......cc.eeeviiiiiiieiiiiieciieecee e 2-4
23,1 CRIOMIUIM ..ottt sttt ettt 2-4

2.3.2 0 TCE ottt ettt ettt es 2-5

2.3.3 PCE and other CVOCS......cc.coiiiiiriiiieiiieieeesieee ettt 2-5

2.3.4 Non-SMC Source Identification ............cccceevvieenienieiiieniieeeceee 2-6

2.3.5 2002 South and West Delineation Investigation.............ccccceerveeueennnnne. 2-7

2.3.6 2006 - Additional South and West Delineation Investigation................. 2-9

2.3.6.1 Laboratory ResultS.........cccccieiiiiiiiiiiiiieiiiceece e 2-9

2.3.60.2 MEalS. ..o 2-9

2.3.6.3 Volatile Organic Compounds ...........cccceeevueeniieeieeniienieeieeneennn 2-10

2.3.6.4 AQUIfer ChemiStIY .....cccuveeriieeiiie et e 2-12

3.0  2009/2010 OU1 SUPPLEMENTAL RI INVESTIGATIONS ....ccceviiiirieiieieceeeene 3-1
3.1 2009 ScOPE OF WOTK ..o.eviiiiiiiieeiie ettt e 3-1

3.1.1 2009 Vertical Groundwater Profiling ............cccceevveeeviiiniiieniieceie e 3-1

3 1101 OVEIVIEW ottt 3-1

3.1.1.2 Drilling and Sampling Techniques ..........cccceeevveeriiencieenciieeeieee 3-2

3.1.1.3 Sampling and Handling.............cccoeceeviieiiiiniiniieiecieece e 3-4

3.1.1.4 Quality Assurance/Quality Control..........cccceecvveervieenciieenieeeen, 34

3.1.1.5 Borehole Abandonment/Waste Management ..................cccueeneen. 3-5

3.1.2 2009 Monitoring Well Installation.............ccccovveeiiiieniieiniiieeeee e 3-6

3.1.2.1 OVEIVIEW .ttt 3-6

3.1.2.2 Well Construction SUMMATY.........c.cceeureerireeniireenieeenreeeereeesneeens 3-7

3.1.2.3 Groundwater Sampling ...........cccueeviierieeiiienieiiieiecie e 3-8

3.2 2009 Analytical RESUILS ......eeeeiiiieeiieeeiieeee et 3-8

3201 OVEIVIEW .ttt ettt sttt ettt et s nae e 3-8

3.2.2  Field Parameters.........coouiiiiiiieiiiiiieieecee e 3-9

3.2.3 Laboratory RESUILS .......cccevciieiiiiiiieiieeieeee e 3-9

3.2.3.1 MEtalS. .ot 3-9

3.2.3.2 Volatile Organic Compounds ............ccceeveeeriierieeriieneeeirenneennns 3-11

3233 TCE oottt et e 3-11

3.2.3.4 PCE and other CVOCS........ccoeriiiiiniiiieniieieciesceieeie e 3-12

3.2.3.5 Aquifer ChemiStry ........ccccvieeiiieeiieeiee et 3-13

3.2.3.6 Quality Assurance/Quality Control Samples..........ccccceeurennenne. 3-15

33 Investigation of Non-SMC Sources Near Corner of South West Boulevard and

Weymouth ROA .......oooviiiiiiiii e 3-15

Draft OU1 Supplemental RI Shieldalloy Metallurgical Corporation Superfund Site

Report 11l Newfield, New Jersey



3.3.1 2010 Vertical Groundwater Profiling ............cccccooviieiieniieniiiiniiieee 3-16

3.3.1.1 OVEIVIEW ..ttt ettt 3-16

3.3.1.2 Drilling and Sampling Techniques ............cccceeevveerienieenieennnnene. 3-16

3.3.1.3 Sampling and Handling..........ccccecovveeviieeniiiieiieeiecee e, 3-17

3.3.1.4 Borehole Abandonment .............cceeeeerieeniienieeiiienieeieeee e 3-18

3.3.2  Piezometer SAmpPling .......cccceeouiieiiiiieiiieeciie e 3-18

3.3.2.1 OVEIVIEW ..ttt sttt 3-18

3.3.2.2 Groundwater Sampling - Piezometers ...........cccceeveercvveenveennneen. 3-18

3.3.3 2010 Monitoring Well Installation............cccccoevieiiiiinieniiienieeiieeie e 3-19

3.3.3.1 Well Construction SUMMATY..........cceeveeerireeeiueeeniieesreeesveeennens 3-19

3.3.3.2 Groundwater Sampling — Monitoring Wells...........cc.cccceuveneenne. 3-20

3.3.4 2010 Analytical ReSults ........ccceeviiiieiiiieiieeieeeee e 3-21

3.3.4.1 OVEIVIEW ..ttt s 3-21

3.3.4.2 Laboratory Results........cccoveeviiieiiiieeiieeiee e 3-21

3.3.4.2.1  MEtalS oo 3-21

3.3.4.2.2 Volatile Organic Compounds...........ccceeeevureercrreercreeerveeennnen. 3-22

3.3.4.2.3  TCE oo 3-22

3.3.4.2.4 PCE and other CVOCS.......ccccoeiiiiiiiiiiiiiieieeeeee e 3-23

3.3.4.2.5 Quality Assurance/Quality Control Samples ....................... 3-24

4.0  Discussion oF OU1 Supplemental RI FINAings.........cccocuieviiiiiiiniiniieiecieeeeeeeeeee, 4-1
4.1 Plume Delin@ation..........coceeiiiiiiiiiiiiieieeee e e 4-1

4.2 TCE Plume Initial Fate ANalysis .......ccccoeeieriieiiieniieiienieeitesie et 4-1

43 TCE Monitored Natural Attenuation SCIENCE.........cocueeruierieiriieiiieieerieeee e 4-3

4.4  MNA of TCE on Downgradient Farm Parcel.............cccoccoeviiniiiniiniiiieieee 4-6

4.5 NON-SMC S0oUTCe DISCUSSION ..c.uvviiiiiiiiiiiieiieeieeiie ettt seeens 4-8

4.0 CRIOMIUIN ...ttt ettt ettt ettt e et e et e e beessaeesbeeenaeenbeessseenseennsaenseenseas 4-10

4.7 Data GAPS .oe ittt e et e e et e e et aee e enraees 4-10

5.0  CONCLUSIONS AND RECOMMENDATIONS ......oooiiiiieienieieee e 5-1
5.1 PIume Delin@ation...........cceeviieiieiiiiiiiecieeieese et 5-1

5.1.1 Defined Plume EXtent..........ccccoooiiiiiiiiiiiiiiiieeeeeeceeee e 5-1

5.1.2 Non-SMC Source [dentification ...........cccceevieeriienieeiiienieeie e 5-1

5.2 RecoOMMENAAtIONS ......oiuiiiiiiiiieiie e 5-2

6.0  REFERENCES ...ttt ettt et sttt e esaeeee e 6-1
Draft OU1 Supplemental RI Shieldalloy Metallurgical Corporation Superfund Site
Report v Newfield, New Jersey



TABLE OF CONTENTS

(Continued)
TABLES
3-1 Vertical Groundwater Profiling Log
3-2  Vertical Groundwater Profiling Water Quality Indicator Parameters
3-3  Vertical Groundwater Profiling Sample Summary
3-4  Quality Assurance / Quality Control Sample Summary
3-5  Monitoring Well Development Summary
3-6  Vertical Groundwater Profiling Analytical Results (2009 Investigation)

—_ O

Monitoring Well Analytical Results (October — December 2009)
Groundwater Quality Control Sample Analytical Results

Vertical Groundwater Profiling Analytical Results (2010 Investigation)
NIDEP Piezometer Analytical Results

Monitoring Well Analytical Results (2010 Investigation)

FIGURES

2-1

Site Location Map

2-2  Site Plan — On-Site and Off-Site Wells

2-3 Site Plan — Off-Site Vertical Profiles and Wells — Regional Scale

2-3A  Off-Site Vertical Profiles and Wells — Car Wash Detail

2-4  December 1990 Vanadium Concentrations (ppb) — Shallow Aquifer

2-5  January 2010 Vanadium Concentrations (ppb) — Shallow Aquifer

2-6  Approximate Location of Vineland Well Restriction Area

2-7  April 2010 TCE Concentrations (ppb) — Shallow Aquifer

2-8  April 2010 TCE Concentrations (ppb) — Intermediate Aquifer

2-9  April 2010 TCE Concentrations (ppb) — Deep Aquifer

2-10  April 2010 Cr™® Concentrations (ppb) — Shallow Aquifer

2-11  April 2010 Cr'® Concentrations (ppb) — Intermediate Aquifer

2-12  April 2010 Cr™® Concentrations (ppb) — Deep Aquifer

2-13  Potential Off-Site Source Sites

2-14  Off-Site Groundwater Vertical Profiling and Monitoring Well Results — Regional Scale
3-1 Vertical Profiling Cross Section (VP-13A to VP-12) Total Chromium

3-2  Vertical Profiling Cross Section (VP-15A to VP-9) Total Chromium

3-3  Eh-pH Equilibrium Diagram July 2006 and November 2009 Monitoring Well Data Points
3-4  Off-Site Groundwater Vertical Profiling and Monitoring Well Results — Car Wash Detail
3-5  PCE Concentrations (ppb) (Car Wash Property Detail) — Shallow Aquifer

4-1 Vertical Profiling Cross Section (VP-15A to VP-9) PCE & TCE

4-2  Vertical Profiling Cross Section (VP-13A to VP-12) PCE & TCE

4-3  TCE Concentrations (Deep Aquifer) — April 2001 through October 2010

4-4  PCE Concentrations (ppb) — Shallow Aquifer

Draft OU1 Supplemental RI Shieldalloy Metallurgical Corporation Superfund Site

Report

v Newfield, New Jersey



TABLE OF CONTENTS
(Continued)

4-5  PCE Concentrations (ppb) — Intermediate Aquifer

4-6  PCE Concentrations (ppb) — Deep Aquifer

4-7  TCE Concentrations In Wells Downgradient of Potential Off-Site Source Areas — April
2001 through October 2010

APPENDICES

A Potential Off-Site Source Area File Review

B Street Opening Permits

C Monitoring Well Permits

D Monitoring Well Construction Logs, Driller-Certified Well Completion Forms (Form A),

and Well Location Certification Forms (Form B)

E Monitoring Well Development Logs
F HAZSITE Laboratory Results
Draft OU1 Supplemental RI Shieldalloy Metallurgical Corporation Superfund Site

Report Vi Newfield, New Jersey



EXECUTIVE SUMMARY
TRC signed an Administrative Order on Consent (AOC) with the United States

Environmental Protection Agency (USEPA) for certain portions of the Shieldalloy Metallurgical
Corporation (SMC) Superfund Site, located in Newfield, New Jersey (Site) on April 28, 2010.
This AOC defines non-perchlorate groundwater contaminated from SMC operations as Operable
Unit 1 (OU1) and requires that TRC complete certain Supplemental Remedial Investigations
(RIs) at the Site. More specifically, this AOC requires that TRC conduct supplemental RI work
as detailed in the “Phase II Supplemental Groundwater Investigation Work Plan” dated August
2008, and approved by the New Jersey Department of Environmental Protection (NJDEP) and
USEPA on June 10, 2009. At the time of work plan preparation and approval, the NJDEP was
the lead agency. Since the execution of the AOC, the USEPA has become the lead agency, and
the AOC requires that deliverables be submitted to the USEPA.

TRC conducted a Supplemental Remedial Investigation for OU1 (hereafter referred to as
the OU1 Supplemental RI). The NJDEP directed this work with the purpose of achieving
delineation of the tip and “sides” of the plume. The primary contaminant of concern is
chromium (Cr) and the secondary contaminant of concern is trichloroethene (TCE), a volatile
organic compound (VOC). It was also required to install sentinel wells at a location below
cleanup standards.

Another significant purpose of the OUl Supplemental RI, determined since the AOC
execution, was to confirm or deny whether non-SMC sources may be contributing to OU1
contamination in the vicinity of the Site.

This OU1 Supplemental RI was performed in accordance with the approved work plan
and the “OU1 Supplemental Sampling Event Notification” letter dated September 1, 2010 (TRC,
2010a). This report summarizes the OUl Supplemental RI activities and findings and satisfies

certain reporting requirements of the AOC.

Backaround Information

The SMC facility is located primarily in the Borough of Newfield, Gloucester County,
New Jersey and comprises 67.7 acres. The southwest corner of the manufacturing portion of the
facility is located in the City of Vineland, Cumberland County, New Jersey. SMC also owns an
additional 19.8 acres of farmland (the Farm Parcel) located approximately 2,000 feet southwest
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(the downgradient groundwater flow direction) of the main facility, which was purchased for
groundwater remediation.

SMC manufactured specialty metals at the Site from 1955 to approximately 2007. The
Site is currently used as office space and is sublet as warehousing and construction equipment
storage space. Farms, commercial fuel storage, and a municipal landfill border the Site to the
north. Mixed-use parcels lie to the west (including the Fischer & Porter/Andrews Glass site,
with known or suspected environmental contamination), across South West Boulevard. Woods
and a mixed-use area border the Site to the east. Woods and residences border the Site to the
south. Several areas surrounding the SMC Site have been identified as potential contamination
sources.

Remedial investigations dating back to 1972 identified groundwater contamination at the
Site with chromium as the primary contaminant of concern and TCE as the secondary
contaminant of concern. Chromium entered the aquifer via former wastewater lagoons (since
closed under regulatory oversight). Since 1979, a pump-and-treat groundwater remediation
system has been in operation.

With the submittal of the RI Report in 1991, NJDEP determined that enough data existed
to address the groundwater as a separate operable unit (identified now as OU1), and directed the
preparation of a focused feasibility study (FFS) to evaluate remedial actions for ground water.
The FFS for ground water remediation was completed by Shieldalloy in February 1994 and
established the objectives of a ground water remedial action of OU1. USEPA issued a Record of
Record of Decision (ROD) for OUI dated September 24, 1996 which selected ground water
extraction, treatment and discharge (a pump and treat system) to addresses the principle threat
posed by ground water contamination at OUl. The OUl ROD groundwater pump-and-treat

ground water system continues to operate.

OU1 Supplemental RI Activities

Extensive remedial investigative activities occurred prior to this OU1 Supplemental RI
work. Overall, a network of over 60 permanent monitoring wells has been installed and studied
for the Site. These wells have been extensively sampled, many since the 1970s. This OUI1
Supplemental RI included multiple rounds of investigation, each building upon information

learned from earlier rounds, as directed by the NJDEP.
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This early delineation provided generally very good delineation of chromium. For
example, there are multiple wells (at multiple depths) on the Farm Parcel downgradient of the
Farm Parcel Pumping well with non-detect concentrations of chromium. The OU1 Supplemental
RI generally focused on TCE downgradient of the Farm Parcel. To a lesser degree, better
delineation of chromium somewhat east of the Farm Parcel was desired.

Generally, OU1 Supplemental RI activities included the installation and sampling of
temporary wells and permanent wells. The temporary wells were sampled at multiple vertical
intervals (so these locations are referred to as vertical profiling, or VP, points), and were used to
learn about contamination conditions and to guide the locations and screen intervals of
permanent wells. This OU1 Supplemental RI was conducted during phases in 2002, 2006, 2009,
and 2010, and included the installation of a total of 25 vertical profiling points and nine
permanent wells, including sentinel wells. At the conclusion of each phase, the NJDEP
determined that additional delineation was required. Upon work plan approval, the following
phase was performed and reported.

The installation and sampling of the vertical profile temporary points, and the installation
of the permanent wells are described in detail in the report. Because each vertical profiling point
has data at multiple depths, much data was gathered. This data is provided and is interpreted in
the report to describe the conditions of the aquifer and contaminants of concern.

The delineation effort successfully identified well-defined limits of the chromium and
TCE plumes, as evidenced by non-detect concentrations of these contaminants of concern in the

“sentinel” wells.

TCE Downgradient of the Farm Parcel Pumping Well

Low levels (less than approximately 20 ppb, compared to a USEPA cleanup standard of 5
ppb) of TCE exist downgradient of the Farm Parcel pumping well. This OU1 Supplemental RI
also studied these low-level TCE groundwater concentrations, including some fate analysis. The
findings of these TCE studies indicate that TCE decreases along the plume centerline to a point
of non-detect, that TCE concentrations are low and stable, and that monitored natural attenuation
(MNA) of TCE is favorable. This area is protected by a well restriction area implemented by

Vineland due to NJDEP findings of other sources, discussed below.
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Non-SMC Source Investigation

The OU1 Supplemental RI sampling also identified the presence in the groundwater of a
number of chlorinated VOCs (CVOCs), primarily tetrachloroethylene (PCE), not associated with
the SMC facility. PCE is detected over one mile from SMC, in a very broad plume indicative of
more regional sources.

In order to understand these detections, TRC reviewed NIDEP files for sites in the
surrounding area. The NJDEP identified a number of potential sources of CVOCs in studies
(identified as the “North Vineland Groundwater Contamination” study) that were conducted in
the 1980s. The North Vineland Groundwater Contamination Area is generally defined as the
areas west of South West Boulevard and south of Weymouth Road. The Vineland Car Wash, the
location of two of the SMC pumping wells is located in this area, but is not considered a
potential source. The NJDEP identified several known and multiple suspected potentially
responsible parties relative to CVOC contribution.

Based on the information from the file reviews, and at USEPA direction, TRC performed
additional sampling around the Car Wash (because we had access to the Car Wash). Sampling
of TRC’s 2010 OU1 Supplemental RI wells in the North Vineland Contamination Area indicates
that CVOCs from non-SMC sources continue to exist in area groundwater.

This OU1 Supplemental RI Report concludes that non-SMC sources contribute to
CVOC’s in groundwater west of South West Boulevard and south of Weymouth Road.

Recommendations
Based on these findings, TRC recommends the following:

1. Site activities should focus on expediting OU1 remediation. Delineation of the
chromium and TCE plumes is complete.

2. With respect to CVOC groundwater contamination, the government has already
acknowledged the existence of other potentially responsible parties (and non-SMC
contamination). Our investigations have demonstrated that the CVOC plume west of
South West Boulevard and south of Weymouth is impacted by non-SMC CVOC
contamination. TRC cannot be made liable for non-SMC contributions to OU1. The
government may or may not choose to take steps against non-SMC PRPs.

3. MNA should be further considered for the TCE groundwater contamination
downgradient of the Farm Parcel pumping well (RIW2). The TCE concentrations
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downgradient of the Farm Parcel pumping well are low (generally less than 20 ppb),
decrease along the plume centerline to non-detect, are stable, exhibit conditions
generally favorable to MNA, exist in an area where public water is required by a well
restriction area, and are likely the result of non-SMC contributions to the plume.
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1.0 INTRODUCTION
TRC signed an Administrative Order on Consent (AOC) with the United States

Environmental Protection Agency (USEPA) for portions of the Shieldalloy Metallurgical
Corporation (SMC) Superfund Site, located in Newfield, New Jersey (Site) on April 28, 2010.
This AOC defines non-perchlorate groundwater contaminated from SMC operations as Operable
Unit 1 (OU1) and requires that TRC complete certain Supplemental Remedial Investigations
(RIs) at the Site. More specifically, this AOC requires that TRC conduct supplemental RI work
as detailed in the “Phase II Supplemental Groundwater Investigation Work Plan” dated August
2008, and approved by the New Jersey Department of Environmental Protection (NJDEP) on
June 10, 2009. At the time of work plan preparation and approval, the NJDEP was the lead
agency. Since the execution of the AOC, the USEPA has become the lead agency, and requires
that deliverables be submitted to them.

TRC conducted a Supplemental Remedial Investigation for OU1 (hereafter referred to as
the OU1 Supplemental RI). The main purpose of the OU1 Supplemental RI was to delineate the
downgradient extents of chromium (Cr) and volatile organic compounds (VOCs), primarily
trichloroethene (TCE), in groundwater and to install sentinel wells. Another significant purpose
of the OU1 Supplemental RI was to confirm or deny whether non-SMC sources may be
contributing to OU1 contamination in the vicinity of the Site.

Remediation of OU1 was prescribed under a Record of Decision (ROD) that was signed
in September 1996 between the NJDEP and SMC which requires that a groundwater pump-and-
treat system be operated to contain and treat OU1 contaminants. The AOC adopts this general
requirement.

This report summarizes the OU1 Supplemental RI activities and findings and satisfies
certain reporting requirements of the AOC.

This OU1 Supplemental RI was performed in accordance with the approved work plan
and the “OU1 Supplemental Sampling Event Notification” letter dated September 1, 2010 (TRC,
2010a).

The OU1 Supplemental RI was conducted in accordance with the requirements of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), as
amended by the Superfund Amendments and Reauthorization Act (SARA).

This Report is organized as follows:

Draft OU1 Supplemental RI Shieldalloy Metallurgical Corporation Superfund Site
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Section 1 presents introductory and administrative information;

Section 2 discusses background information;

Section 3 discusses the work of the OU1 Supplemental RI;

Section 4 includes an evaluation and interpretation of the OU1 Supplemental RI
findings; and

e Section 5 presents conclusions and recommendations.

Supportive tables, figures, and appendices are included.
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2.0 BACKGROUND

2.1 Site Environmental History and Setting

The SMC facility, located at 35 South West Boulevard, is located primarily in the
Borough of Newfield, Gloucester County, New Jersey and comprises 67.7 acres. The southwest
corner of the manufacturing portion of the facility is located in the City of Vineland, Cumberland
County, New Jersey. SMC also owns an additional 19.8 acres of farmland (the Farm Parcel)
located approximately 2,000 feet southwest of the main facility, also in Vineland. This parcel
was purchased to facilitate groundwater remediation. A site location map is provided in Figure
2-1.

Specialty glass manufacturing began at the Site in the early 1900’s. SMC manufactured
specialty metals at the Site from 1955 to approximately 2007. The Site is currently used as
office space and is sublet as warehousing and construction equipment storage space. Farms,
commercial fuel storage, and a municipal landfill border the Site to the north. Residential and
industrial properties lie to the south and west (including a number of sites that are known or
suspected sources of contamination, as discussed herein), across South West Boulevard. Woods
and a mixed-use area border the Site to the east. Woods and residences border the Site to the
south. Several areas surrounding the SMC Site have been identified as potential contamination
sources.

Remedial investigations (started at the Site in 1972) identified chromium as the primary
contaminant of concern in groundwater. The OUl pump-and-treat system started operating at
one well in 1979 in order to address the chromium in groundwater. The extraction well was
switched from W8 to W9 (W9 is part of the current system) in 1983. Treated water was (and is
currently) discharged into an on-site, unnamed tributary of the Hudson Branch stream, under a
New Jersey Pollution Discharge Elimination System (NJPDES) permit.

In 1989, four extraction wells were added to the pump-and-treat system to better capture
the downgradient chromium plume, including the following wells: Layne, RW6S and RW6D
(the “car wash” wells on Weymouth Road); and RIW2 (at the Farm Parcel). Also in 1989, SMC
expanded the treatment system to include an air stripper to address the TCE that also exists in the
groundwater. The metals-treatment portion of the system was changed to the current

electrochemical precipitation in 1991.
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Currently, approximately sixty monitoring wells exist throughout and downgradient of
the Site (Figure 2-2, and Figures 2-3/2-3A). Monthly groundwater sampling occurred since the
1980s. After execution of the AOC, groundwater monitoring is occurring semi-annually.

An RI was conducted by TRC at the Site between October 1990 and April 1991 (TRC,
1992). The purpose of the RI was to investigate the physical characteristics of the Site, as well
as potential sources of contamination, determine the nature and extent of contamination and
characterize potential health risks and environmental impacts.

In addition to the constituents already introduced above (chromium and TCE),
vanadium, a by-product of the SMC manufacturing process, was identified in Site surface soils
during the RI. Because vanadium was detected in a high number of soil samples, some historic
groundwater samples collected at the Site also exhibited detectable concentrations of vanadium.
Figures 2-4 and 2-5 depict vanadium concentration isopleths in the shallow aquifer from
December 1990 and January 2010. As shown on the figures, the highest vanadium
concentrations were detected during both timeframes in the groundwater collected from well SC-
13S(R) which is located in the eastern portion of the Site. A comparison of the concentrations
from January 2010 relative to those detected during the RI indicates a significant decrease in the
concentration of vanadium in groundwater. It is noted that vanadium is not considered a primary
contaminant of concern for OUl. Vanadium is discussed herein primarily because of its
potential helpfulness in regards to the Field Sampling Plan for the supplemental soils
investigation to be submitted shortly.

Subsequent to the RI, TRC completed additional groundwater investigations to more
fully characterize hydrogeological conditions and groundwater quality in the vicinity of the Site
in order to determine the downgradient and vertical extents of chromium and chlorinated VOCs.
Results of the 2002 investigation are summarized in Section 2.3.5.

Supplemental OU1 groundwater investigations were conducted in 2006-2007. Results of
the 2006-2007 investigation are detailed in Section 2.3.6.

Former wastewater treatment lagoons were the primary source of the chromium
groundwater contamination. One original unlined lagoon was replaced with nine smaller lined
lagoons. SMC closed the nine wastewater treatment lagoons under NJDEP oversight during
several phases from 1995 to 1998. This work included the excavation and off-site disposal of

over 1,000 tons of soil, and post-excavation confirmatory soil sampling (TRC, 1999).
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The primary source of the TCE groundwater contamination was a former Manpro-Vibra
Degreasing Unit which was operated at the facility from 1965 to 1967. The unit was used to
remove dirt, fines and grease from the manufactured metals. The only degreasing compound
used in the unit was TCE (ERT, 1988). This was confirmed by the fact that TCE and several of
its breakdown by-products have been the only chlorinated VOCs that have been historically
detected in on-site monitoring wells located downgradient of former manufacturing areas at the
Site.

As discussed later in this report, current data indicate that the groundwater extraction
system, including the extraction well, RIW2, at the Farm Parcel, effectively contains the leading
edge of the chromium plume. Further, the groundwater extraction system effectively contains
the majority of the TCE plume. One of the goals of the OUl Supplemental RI activities was to
verify the extent of low-level (i.e., single-digit parts per billion) TCE concentrations in
groundwater. These supplemental RI activities also included the identification of potential
contamination sources that surround the Site. Also, a study to evaluate the effectiveness of in-
situ methods to expedite contaminant mass reduction is ongoing and will be summarized under

separate cover.

2.2 Hydrogeologic Overview

The Cohansey Sand is the primary geologic formation of interest at the Site. The
Cohansey Sand is a sandy unconsolidated formation extending from approximately 30 feet below
ground surface (ftbgs) to 130 ftbgs. The upper 40 feet of the Cohansey (30 ftbgs to 70 ftbgs) is
comprised of coarse sands and little silt. For purposes of this Site, this zone is referred to as the
shallow zone. The lower 60 feet of the Cohansey (70 ftbgs to 130 ftbgs) is comprised of finer
sands and some clay/silt lenses. For purposes of this Site, this zone is referred to as the deep
zone (occasionally broken down into intermediate and deep zones, based on well screen depths).
Discontinuous silt and clay lenses exist in the deep zone, but are not considered to substantially
affect Site hydrogeology (TRC, 1994).

The Bridgeton Formation, consisting primarily of brown sand, is a layer that overlies the
Cohansey and exists along the eastern half of the Site. The Kirkwood Formation, consisting of a
30-foot thick layer of gray silts and clays, underlies the Cohansey. The Kirkwood Formation

acts as a hydraulically confining layer to the Cohansey.
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Depth to groundwater at the Site ranges from approximately 4 feet (in the southern
portion of the Site) to 16 feet (in the northern portion of the Site). Seasonal fluctuations of
groundwater are a few feet. Groundwater flow direction (in the shallow, intermediate and deep
Cohansey) is to the southwest, from the Site towards the Farm Parcel. The average linear
groundwater flow velocity is approximately 2.9 ft/day. Most on-site well clusters exhibit a
downward hydraulic gradient from the shallow Cohansey to the deep Cohansey, generally
attributable to Site pumping.

Information in support of the establishment of a Classification Exception Area (CEA),
which restricts groundwater use, was filed with the State of New Jersey for the Site and its
downgradient areas in April 2001 (TRC, 2001). The City of Vineland has designated the area
downgradient of the Site as a well restriction area, requiring mandatory connection to public
water (see Figure 2-6). Public water is provided throughout the downgradient areas of the Site.
The closest location of a public well is nearly 3,000 feet north of the Site (which is side-gradient
of the Site). The nearest municipal supply well downgradient of the SMC facility is Vineland
Well #10, located along Delsea Drive, northwest of Burnt Mill Pond. This well reportedly has
not been used since October 2004. The Vineland Water Company currently uses Well #14,
which is located several thousand feet to the northwest of Well #10. Both wells cannot operate
at the same time due to pumping and system capacity limitations (B. Kennedy, Personal

Communication, 2006).

23 Groundwater Contamination History
2.3.1 Chromium
The 2010 OU1 Optimization Study Report (TRC, 2010c) summarized that hexavalent

chromium concentrations in Site pumping wells located on the SMC facility and the car wash
pumping wells were approximately 30,000 parts per billion (ppb) in the 1980s are have reached
asymptotic concentrations of approximately 1,000 ppb (asymptote reached over the past 10
years). The Farm Parcel pumping well experienced hexavalent chromium concentrations in the
1980s at almost 20,000 ppb, and have also reached asymptotic concentrations of approximately
1,000 ppb. Because the Cohansey Sand is a sandy aquifer with little organic content (therefore
relatively less potential to adsorb contaminants to soils particles) and relatively high

permeability, the expected areal shape of plumes would be long and narrow. The chromium
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plume generally fits this expected shape. (One exception is an area of the plume south of the
Site, near an area referred to as the Lacroce property, where a lobe of the chromium plume has
extended from the Site in a southerly direction as opposed to a southwesterly direction, which is

consistent with the groundwater flow direction).

232 TCE

The 2010 Optimization Study Report (TRC, 2010c) also summarized that TCE
concentrations near the SMC facility pumping wells were approximately 100 ppb in the 1990s
and are currently approximately 1 ppb to 5 ppb. Also, the TCE concentrations near the car wash
pumping wells were approximately 100 ppb in the 1980s, went as low as 5 ppb (or less) from
2000-2005, and have increased somewhat to approximately 10 ppb in recent years.

b

The TCE plume fits the expected “long and narrow” shape near the Site. Further
downgradient, the TCE plume widens considerably, which is unexpected. It is likely that this
unexpected shape is indicative of non-Site sources of TCE.

Further, the horizontal “shape” of the TCE plume in the deep aquifer is broad. Based on
the relatively homogeneous sands that make up the Cohansey formation, the plume would be
expected to be long and narrow. It is also expected that the long and narrow shape would be
maintained by the pumping wells in line with the groundwater flow path. However, as shown in
Figures 2-4 through 2-6, the deep TCE plume is very broad and widens as distance increases
from the SMC facility. As discussed in Sections 2.3.4, 3.3 and 4.5, additional source areas
downgradient of the SMC facility are believed to be contributing to the plume. As shown in

Figures 2-7 through 2-9, the chromium plume (shallow, intermediate and deep) from the SMC

facility conform to the expected long and narrow shape.

2.3.3 PCE and other CVOCs

Tetrachloroethylene (PCE) has never been detected in wells on or near the SMC facility.
Low levels of PCE (1 ppb) were historically (in 1990) detected in two Site shallow aquifer
monitoring wells located at the upgradient SMC property boundary (upgradient wells) (see
Figure 3-5). The New Jersey Ground Water Quality Standard (GWQS) for PCE is 0.4 ppb. The
USEPA drinking water maximum contaminant level (MCL) for PCE is 5 ppb. Downgradient of

the SMC facility, across South West Boulevard, a significant increase in PCE has been detected
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in multiple wells (screened in each of the shallow, intermediate and deep zones of the Cohansey
aquifer). The first significant uptick in PCE concentrations in the shallow aquifer is seen in
wells located near the North Vineland Car Wash with a more significant PCE plume seen in the
intermediate and deep aquifer in the vicinity of the Farm Parcel, then further downgradient of the
Farm Parcel and southeast of the Site (see Figures 3-2, 4-5 and 4-6). As stated in Section 2.1,
SMC used TCE, not PCE, in their manufacturing degreasing operations. This is validated by the
Site’s historical groundwater results. This PCE uptick, and the identification of multiple
known/potential potential responsible parties in the North Vineland Groundwater Contamination
Area (see Section 2.3.4) adds further evidence of non-SMC sources of chlorinated VOC (CVOC)
contamination in the groundwater downgradient of the SMC facility.

It should also be noted that TCE is a daughter product of TCE degradation .

As discussed in Sections 2.3.5 and 2.3.6, PCE was detected in a vast area during the
recent delineation efforts. This PCE plume is far wider and longer than the SMC-related TCE
plume.

Also, 1,1,1-trichloroethane (1,1,1-TCA) and 1,1-dichloroethene (1,1-DCE) (a first order
breakdown by-product of 1,1,1-TCA) were detected in the deepest interval of VP-3. Due to the
fact that PCE and 1,1,1-TCA were not involved in the manufacturing activities at SMC and the
proximity of these vertical profiling locations to other previously mentioned industrial facilities
that have or are currently being investigated by the NJDEP due to CVOC contamination issues,
the potential exists for the PCE, TCE, and 1,1,1-TCA contamination originating from a source

area(s) upgradient of the Farm Parcel but downgradient of the SMC facility.

2.3.4 Non-SMC Source Identification
The NJDEP identified a number of potential sources of CVOCs in studies (identified as

the “North Vineland Groundwater Contamination” study) that were conducted in the 1980s.
TRC performed a review of NJDEP files and summarized the findings in Appendix A.

According to NJDEP records, the following known sources of CVOCs were documented:
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Site Direction/Distance Known PCE/TCE Comments
from SMC
Wheaton Southwest/ 550 feet e 2,500 ppb PCE and Glass production,
Industries / 14,000 ppb TCE in cleaning and stamping;
Galena Lead septic tank sludge chrome plating
Crystal e 7,000 ppb TCE in Two septic systems
groundwater Possible source of Cr' to
groundwater
Fischer & Porter/ | West/100 feet e 730 ppb PCE and 160 | Circuit board assembly
Andrews Glass ppb TCE in septic tank | and glassware
sludge manufacturing
e 2200 ppb PCE in Four septic systems
groundwater
Research Glass of | West/100 feet e 177 ppb PCE in Glass manufacturing
New Jersey groundwater One septic system
Marshall Services | North/550 feet e “waste PCE” was Tanker truck storage and
reported to NJDEP hauling
e 2.6 ppb PCE found in
nearby residential well
Dauito’s Express/ | Southwest/900 feet e Elevated level of TCE | Junk car recycling/auto
Budget Truck in on-site potable well | repair
Repair Unspecified on-site
remediation in 1992

These sites and several other potential off-site source areas in the vicinity of the Site are
identified on Figure 2-10.

Although the NJDEP had found compelling data identifying several sites which had
contaminated North Vineland groundwater with CVOCs, they had indicated that the
“characterization of off-site impact attributable to the historic discharge at the Fischer & Porter
site is considered technically impractical and a poor use of available [NJDEP] resources.” (see
Attachment 14 of Appendix A). This statement clearly indicates that the NJDEP had identified
non-SMC sources of groundwater contamination in the North Vineland area but did not have the

funding to prosecute the cases.

2.3.5 2002 South and West Delineation Investigation

Based on NJDEP direction, TRC completed an off-site groundwater investigation in the
areas of the Lacroce property and the western portion of the Farm Parcel during June 2002 in
accordance with a NJDEP-approved work plan (TRC, 2000). The investigation was targeted to

address several perceived data gaps concerning the presence of TCE and chromium the vicinity
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of the Lacroce property, and the potential for other sources of TCE in the vicinity of the Farm
Parcel. The investigation included vertical groundwater profiling at three locations (on the
northeast, south and west side of the Lacroce property; see Figure 2-3) using a screened auger
tool (SAT), Geoprobe® shallow groundwater sampling at the same three locations, the
installation of two additional monitoring wells (wells SC30D and SC31D), and groundwater
sampling (TRC, 2004).

Total chromium was detected via laboratory analysis of groundwater samples collected at
two vertical profiling locations (VP-1 and VP-2) and at all three Geoprobe® sampling locations
(GP-1, GP-2, and GP-3) at concentrations exceeding the clean-up goal and MCL of 100 ppb. At
vertical profiling locations VP-1 and VP-2, the highest levels of total chromium were identified
at the shallowest sampling intervals, where high turbidity was likely a contributing factor. (Note
that some of the total chromium in the shallow sample from VP-1 may have also resulted from
field cross contamination, as suggested by the field blank result). Similarly, high turbidity was
likely a contributing factor in the Geoprobe® samples. Only one sampling location, VP-1 at 125
to 130 ftbgs, had relatively low turbidity and a total chromium concentration greater than 100
ppb. Hexavalent chromium was not detected in any of the laboratory-analyzed samples. TCE
was detected at all three vertical profiling locations at levels exceeding the ROD-specified
groundwater clean-up level (1 ppb). The highest reported level (130 ppb) was detected at the
interval of 145-150 ftbgs in VP-3.

Deep monitoring well SC30D was co-located with VP-1 and was installed south of the
SMC facility, within the City of Vineland's right-of-way on East Arbor Avenue. Monitoring
well SC30D was sampled quarterly since July 2002 and has not historically exhibited levels of
VOCs, with the exception of PCE, or total chromium above ground water action levels. Since
July 2002, PCE, a solvent not historically used by SMC, has been sporadically detected in this
well at concentrations ranging between non-detect and 1.3 ppb. Furthermore, Cr™® has not been
detected above the laboratory detection limit in SC30D during any sampling event. Total
chromium has only been sporadically detected above the laboratory reporting limit at levels less
than 10 ppb.

The NJDEP concluded that additional delineation work should be completed.
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2.3.6 2006 - Additional South and West Delineation Investigation

The NJDEP directed that additional delineation work be performed in the areas south and
west of the SMC facility. The scope of the 2006-2007 investigation was outlined in the NJDEP-
approved Draft Final Supplemental Off-Site Ground Water Investigation Work Plan submitted in
October 2006 (TRC, 2006). The supplemental investigation was conducted between November
28, 2006 and January 5, 2007. Results of the investigation were presented in TRC’s Draft
Ground Water Operable Unit 1 (OU1) Design Report in February 2007 (TRC, 2007).

A total of thirteen locations were selected for vertical groundwater profiling via the use of
a SAT; eight locations were selected to delineate the plume in the vicinity of the Lacroce
property, and five locations were selected hydraulically downgradient of the Farm Parcel. The
final boring locations included the nine locations originally proposed in the work plan (VP-1
through VP-9), one “optional” location (VP-9A) noted in the work plan, and three additional
locations which were added based on initial laboratory analytical results and selected after
consultation with the NJDEP (VP-10 through VP-12). These locations are shown on Figure 2-3.

In addition, during the vertical groundwater profiling investigation, one sentinel
monitoring well (SC32D) was installed on West Forest Grove Road approximately 10 feet east

of the VP-5 location, following consultation with NJDEP personnel.

2.3.6.1 Laboratory Results

The vertical groundwater profile samples were analyzed for VOCs, total chromium, Cr'®,
nitrate, methane, and ferrous iron (Fe™?) by Accutest Laboratories of Dayton, New Jersey, a New
Jersey-certified laboratory. The monitoring well installed as part of this investigation (SC32D)
was sampled in January 2007 for VOCs, total chromium, Cr'®, sodium (Na), sulfate (SO4) and
Fe. Concentrations of methane and Fe™ were evaluated to assess the abundance of those
natural attenuation parameters in the aquifer. The analytical results of all laboratory-submitted
samples are summarized in the following sections and the concentrations of total chromium,

Cr'®, TCE and PCE are shown on Figure 2-11.

2.3.6.2 Metals
The vertical groundwater profile samples were submitted to the laboratory for total

chromium and Cr'® analyses in an effort to determine the horizontal and vertical extents of the
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plumes. Total chromium concentrations were generally low, with only two vertical profiling
locations exhibiting concentrations exceeding the groundwater clean-up standard specified in the
September 1996 ROD of 100 ppb or the MCL of 100 ppb. Laboratory-detected total chromium
concentrations ranged from 10.2 to 198 ppb, with an average concentration of 45.3 ppb.

Only one sample from the vertical profiling locations exhibited a detectable concentration
of Cr'®. A concentration of 15 ppb was reported from the 50 to 55-ftbgs depth interval at
location VP-4. All other groundwater samples, including all field duplicates, exhibited a non-
detect concentration of Cr'® (less than 10 ppb). This indicates that all the detected total
chromium was in the stable, non-mobile trivalent chromium (Cr") valence state which is
consistent with the 2002 investigation findings.

Monitoring well SC32D was also sampled for total chromium and Cr+6, as well as Na,
during the January 2007 quarterly groundwater monitoring event and all subsequent quarterly
events (through October 2010). The analytical results from these sampling events indicated that
total chromium and Cr'® were not detected above their associated laboratory reporting limits.
Sodium was detected at concentrations ranging from 4,180 to 6,870 ppb, well below the

associated New Jersey GWQS of 50,000 ppb (there is no MCL for sodium).

2.3.6.3 Volatile Organic Compounds

The vertical groundwater profile samples were analyzed for VOCs to address the
presence of TCE in the most downgradient wells on the Farm Parcel (i.e., monitoring wells
SC1S, SC1D and SC31D), as well as concentrations in wells on or near the Lacroce property
(i.e., SC28D and SC29D) and the 2002 Ground Water Investigation results. A total of 65 depth
intervals were targeted for groundwater sampling (i.e., five sample intervals at each of thirteen
sampling locations), with the majority of the depth intervals exhibiting the presence of VOCs
and/or VOC tentatively identified compounds (TICs). VOCs detected during this investigation
included chlorobenzene, chloroform, 1,1-dichloroethane (1,1-DCA), 1,1-DCE, 1,2-
dichloroethene (total) (1,2-DCE), 1,1,1-TCA, TCE, PCE, toluene and vinyl chloride. It is noted
that PCE was not used at SMC.

In addition, several samples exhibited concentrations of VOC TICs including acetone,

alkane, alkene, carbon disulfide, cycloalkane/alkene, cyclohexane, dimethyl sulfide, methyl-tert-
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butyl-ether (MTBE), propane, and 2-methoxy-2-methyl, as well as various ‘“unknown”
compounds.

Vertical profile results for TCE, PCE, total chromium, and Cr' are presented on Figure
2-11. In total, 22 sample intervals exhibited TCE and the majority of those detections (i.e., 19 of
the 22 hits) were in exceedance of the New Jersey GWQS for TCE of 1 ppb (and 16 of the 22
hits were in exceedances of the TCE MCL of 5 ppb). The detected concentrations of TCE
ranged from 0.65 to 169 ppb. Several of the vertical profiling locations exhibited TCE
concentrations greater than 1 ppb at multiple depth intervals (VP-2, VP-3, VP-6, VP-8, VP-9A
and VP-10), with the highest levels generally detected at greater depth. TCE was not detected in
any of the sample intervals from vertical profiling locations VP-1, VP-5, VP-9, VP-11 and VP-
12, while only the shallowest depth interval at VP-7 (i.e., 30 to 35-ftbgs) exhibited an estimated
level of 0.65 ppb (Figure 2-11).

In addition to TCE, several of the vertical profiling locations exhibited concentrations of
PCE in exceedance of the New Jersey GWQS of 0.4 ppb (but only one sample [VP-3(95-100)]
exceeded the MCL of 5 ppb). These included locations VP-3 (southwest of Farm Parcel), VP-4
(northwest of Farm Parcel), VP-7 (south of Lacroce property), VP-9 (southeast of Site) and VP-
10 (southwest of Farm Parcel) (Figure 2-11). Locations VP-3 and VP-4 exhibited the highest
levels of PCE in the deepest sample intervals, ranging from 1.3 ppb to 38.6 ppb. Locations VP-
7, VP-9 and VP-10 also exhibited PCE in exceedance of New Jersey GWQS; however, PCE was
only detected in one sample interval from each of these locations. Vertical profiling locations
VP-1 and VP-2 also exhibited detectable levels of PCE, ranging from 0.30 ppb to 0.38 ppb, but
the levels were below the associated GWQS.

TCE is a first-order by-product of the breakdown of PCE and some of the highest levels
of TCE (i.e., sample locations VP-3, VP-4 and VP-10) were detected in association with
detections of PCE. In addition, other breakdown by-products of PCE and TCE, including 1,2-
DCE and vinyl chloride, were detected in several of the vertical profiling sample intervals but at
concentrations less than the New Jersey GWQS and MCL.  In addition, vinyl chloride was
detected at location VP-3 (95-100) at a concentration of 0.55 ppb. The New Jersey GWQS for
vinyl chloride is 0.08 ppb and the MCL is 2 ppb. Locations VP-3 and VP-8 exhibited 1,1-DCE
(a breakdown product of 1,1,1-TCA) at concentrations of 1.6 ppb and 7.4 ppb, respectively, at
depths of 115 to 120 ftbgs and 80 to 85 ftbgs. These concentrations are greater than the GWQS
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of 1 ppb but less than the MCL of 7 ppb for the sample from VP-3. The presence of PCE and
1,1,1-TCA (which were not historically used by SMC) suggests other potential VOC source
area(s), as further discussed in Sections 2.3.4, 3.3 and 4.5.

The majority of the other VOCs detected in groundwater samples, including
chlorobenzene, 1,1-DCA, and 1,1,1-TCA, were only detected intermittently at low levels.
Chloroform was only detected at low levels at scattered depth intervals from several locations,
including VP-1, VP-8, VP-9, VP-11 and VP-12. In addition, toluene, detected at several
locations (i.e., VP-1, VP-2, VP-3, VP-5, VP-7, VP-§8, VP-10 and VP-11) at various depths, was
only detected at low levels (0.32 ppb to 4.8 ppb). It should be noted that toluene is considered a
common laboratory contaminant by the EPA. Therefore, due to the low levels observed, it is
possible that the concentrations of toluene represent laboratory artifacts.

Monitoring well SC32D was initially sampled on January 17, 2007 as part of the
scheduled quarterly groundwater monitoring event and during subsequent quarterly sampling
events (through October 2010). The groundwater from monitoring well SC32D has not
exhibited detectable concentrations of any VOCs during this period.

2.3.6.4 Aquifer Chemistry

Vertical groundwater profiling samples were also analyzed for aquifer chemistry
parameters including Fe+2, methane, nitrite, and nitrate. Detectable levels of all three parameters
were observed at the majority of vertical profiling locations at various depth intervals. Fe"
concentrations ranged from <0.1 to 7.8 parts per million (ppm), with an average concentration of
1.40 ppm. Groundwater at monitoring well SC32D was also analyzed for Fe™ during the
January 2007 quarterly groundwater sampling event. Both laboratory analytical results and field
testing results using the HACH Model IR-18C test kit indicated non-detectable concentrations of
Fe™.

Methane was also detected in the majority of the vertical groundwater profiling samples
at concentrations ranging from 0.11 ppb to 52.2 ppb. The average concentration of methane in
the vertical profiling samples was 3.3 ppb. There is no established New Jersey GWQS or MCL
for methane.

Nitrate (NOs) was detected above laboratory detection levels in the majority of the

vertical groundwater profiling samples, at concentrations ranging from 0.38 ppm to 25.3 ppm.
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The average detected NO; concentration was 6.04 ppm. It should also be noted that only three
sample intervals (VP-3 (95-100), VP-5 (25-30) and VP-10 (20-25)) exhibited detectable levels of
nitrite (NO;) at low concentrations ranging from 0.012 ppm to 0.019 ppm. However, two of the
three detected concentrations (0.019 ppm in VP-3 (95-100) and 0.014 ppm in VP-10 (20-25))
were detected in association with some of the highest levels of NO;3 (25.3 ppm and 21.8 ppm in

VP-3 and VP-10, respectively).
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3.0 2009/2010 OU1 SUPPLEMENTAL RIINVESTIGATIONS
3.1 2009 Scope of Work
Following completion of the 2006 field work, the NJDEP directed additional delineation

of the plume.

In accordance with the “Phase Il Supplemental Off-Site Investigation Work Plan” (TRC,
2008) and approved by EPA and NJDEP on June 10, 2009, additional groundwater sampling was
conducted.

The supplemental investigation expanded upon the results of previous investigations with

the goals of:

1) Refining the horizontal and vertical delineation of chromium and TCE in
groundwater to the northwest and southwest of SMC’s Farm Parcel, and
2) Installing and sampling downgradient sentinel wells.

The supplemental investigation field work was conducted between October 12, 2009 and

December 7, 2009.

3.1.1 2009 Vertical Groundwater Profiling

3.1.1.1 Overview

The investigative technique of vertical groundwater profiling was used consistently in the
groundwater RI work since 2002, including this OU1 Supplemental RI work. The technique of
vertical profiling allows the acquisition of multiple groundwater samples at various depths from
the same soil boring location, which, at this Site, improves the understanding of the vertical
nature and extent of total chromium, Cr'® and TCE contamination within their respective
groundwater plumes.

For the 2009 OU1 Supplemental RI work, a total of five locations were selected for
vertical groundwater profiling; three locations originally proposed in the work plan (VP-13
through VP-15) and the two “optional” locations (VP-13A and VP-15A) noted in the work plan.
The locations of all vertical groundwater profiling soil borings, relative to the SMC facility, are
presented in Figure 2-3. A detailed log containing information related to the drilling of each of
the 2009 vertical profiling locations (e.g., soil descriptions, depth to clay confining layer (if
identified), purge water description, purge rates and additional pertinent information) is

presented in Table 3-1. All of the soil borings were drilled within the City of Vineland or
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Cumberland County rights-of-way (ROWs). Street opening permits were obtained from the City
of Vineland and Cumberland County prior to the initiation of all drilling activities (Appendix B).
In addition, NJDEP-approved soil boring and monitoring well permits were obtained prior to the

initiation of drilling activities (Appendix C).

3.1.1.2 Drilling and Sampling Techniques

Following proper underground utility clearance through New Jersey One Call (NJOC),
the vertical groundwater profiling soil borings were completed by Uni-Tech Drilling Company,
Inc. of Franklinville, New Jersey using truck-mounted hollow stem auger (HSA) drill rigs. A
SAT was used in conjunction with the HSA drilling to perform the vertical groundwater
profiling. Prior to commencing drilling, drilling equipment, including drill rods, augers, the
SAT, etc., were decontaminated through a scrubbing and steam cleaning process. A
decontamination pad was set up at the SMC facility at a concrete basin with a sump and a sump
pump that pumped the spent decontamination water directly to the on-site treatment plant for
treatment.

The SAT consisted of a five-foot length of 4.25-inch inside-diameter, hollow stem auger
with cut-outs along the auger walls and a stainless-steel mesh (0.007-inch slot size) attached to
the inside of the auger. The wire mesh allows groundwater to enter the auger while limiting the
passage of fine soil particles. The SAT represented the lead auger at each profiling location and
was equipped with a new, polypropylene, water-tight knock-out plug at the cutting head to
prevent soil from entering the bottom of the auger. Standard five-foot-long hollow stem auger
flights were subsequently attached to the SAT to drill to the desired depth.

Each of the vertical groundwater profiling locations were investigated with five depth
intervals, targeted at each location for groundwater sampling (Table 3-1). Depth intervals were
selected based on the projected depth of the top of the clay confining layer forming the base of
the Cohansey aquifer, found at approximately 30 feet below mean sea level downgradient of the
Farm Parcel. The deepest depth intervals were determined by subtracting the estimated top of
clay layer elevations from the approximate ground surface elevations at each location. Shallower
intervals were subsequently determined by separating the targeted intervals by 20 to 25 feet
upward toward the estimated water table. TRC directed the drilling contractors to auger to each

desired depth for sample collection. Based on field observations during vertical groundwater
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profiling, the top of the clay layer was encountered at two of the five locations (VP-15 and VP-
15A) (Table 3-1). At each of these two boring locations, the clay was visually confirmed on the
lead auger upon retrieval of the SAT. In addition, the clay was potentially identified by the
driller based upon variations of the downward vertical pressure on the auger flights during the
drilling of VP-13. In each case, the clay layer was encountered no more than approximately 2
feet from the estimated final sample depth. This suggests that the final sample depth of locations
at which the clay layer was not encountered were probably close to the clay layer. At each
location where clay was believed to be encountered, all drilling was immediately ceased to avoid
compromising the integrity of the aquifer confining layer.

At each vertical groundwater profiling location, an inflatable packer and submersible
pump assembly was lowered inside the HSA once each desired sample interval was reached.
This assembly allowed for the isolation of the groundwater within the auger to the SAT and the
auger length immediately above the SAT, thereby eliminating the potential for cross-
contamination and minimizing the volume of purge water. Because samples were collected at
depths far below the water table, in an effort to further prevent the potential for cross-
contamination, the augers were equipped with new O-rings to create a water tight seal at each
auger connection. Prior to placement of the packer and pump assembly within the augers, all of
the assembly equipment was decontaminated by scrubbing and purging with laboratory grade
glassware detergent and water mixture followed by rinsing with tap water. This process was
repeated prior to sampling each depth interval at every vertical profiling location.

Following decontamination, the packer and pump assembly were fitted with new,
polyethylene tubing (1-inch outside diameter) and lowered to the desired sample depth. The
packer was inflated with nitrogen gas. A small amount of nitrogen was released into the pump
and SAT to clear the screen of fine material and enhance groundwater recovery. Then, three to
five well volumes of standing water below the packer (approximately 21 to 35 gallons minimum)
were purged to ensure that the formation water was moving freely into the SAT. The average
purge rate for an individual sample interval was approximately 3.7 gpm, with an average total
purge volume of approximately 80 gallons. All of the water pumped during the purging process
was containerized in a 300-gallon tank and transported to SMC’s on-site water treatment plant
for treatment. After a sufficient volume of water was purged from the SAT, the flow rate of the

submersible pump was reduced using a ball valve fitted to the polyethylene tubing in order to
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minimize volatilization. This further reduced the amount of suspended solids in the purged
water and allowed for the attachment of an in-line flow-through cell, equipped with a YSI-6820
multi-parameter meter. The YSI-6820 flow-through cell assembly was connected directly to the
polyethylene purge tubing. Purging of the SAT continued at the reduced discharge rate while
groundwater water quality indicator parameters (WQIPs) (i.e., pH, specific conductivity,
turbidity, DO, temperature, and ORP) were monitored using the YSI-6820. Groundwater WQIPs
were monitored for approximately 25 minutes (with readings recorded every three to five
minutes) to monitor parameter stability of the sample water. The final recorded groundwater

WQIPs for each sample are presented in Table 3-2.

3.1.1.3 Sampling and Handling

Following purging, groundwater samples from each depth interval were collected directly
into properly pre-preserved (non-preserved containers for Fe™ and Cr™® analyses) laboratory-
supplied bottles for analysis. At each vertical profiling location, each of the five depth intervals
were sampled for VOCs, total chromium, Cr'®, nitrate, methane and Fe. A summary of all of
the samples collected during this investigation is presented in Table 3-3. Following collection,
the samples were immediately placed on ice in laboratory-supplied coolers prior to shipment.
All samples were subsequently checked for accurate labels and tightly secured caps, placed on
ice in coolers with temperature blanks and properly filled out chain-of-custody forms, and the
coolers were sealed with custody tape. Sample coolers were then submitted to Accutest
Laboratories of Dayton, New Jersey (Cr'™® analysis) and Marlborough, Massachusetts (VOCs,
total chromium, nitrate, methane and Fe'? analyses), each New Jersey-certified laboratories,
under chain-of-custody via hand-delivery, courier pickup or overnight shipment via Federal
Express.

In addition to the samples collected for laboratory submittal, a second aliquot from each
sample interval was retained and field tested for total alkalinity using a HACH model AL-AP
Drop Count Titration Test Kit. The total alkalinity field test results are provided in Table 3-2.

3.1.1.4 Quality Assurance/Quality Control

Field quality control samples were also collected throughout this investigation in

accordance with the NJDEP Field Sampling Procedures Manual (NJDEP, 2005). This included
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the collection of one field blank during each day of vertical groundwater profiling sampling.
Each field blank consisted of pouring laboratory-supplied, demonstrated analyte-free water
over/through a decontaminated submersible pump and clean tubing directly into laboratory-
supplied bottles. Each field blank was preserved in the same manner as groundwater samples
and submitted to the laboratory for VOC, total chromium, Cr+6, nitrate, methane and Fe'?
analysis. Due to a lack of laboratory supplied sample containers, the field blank collected on
October 16, 2009 (FB101609) was not analyzed for methane or Fe'? and the field blank collected
on October 19, 2009 (FB101909) was not analyzed for Fe™. Field blank water and samples
associated with the vertical groundwater profiling did not exceed the maximum 4-day handling
time specified by the NJDEP (NJDEP, 2005).

A trip blank was submitted to the laboratory during each day of vertical groundwater
profiling along with the shipment of groundwater samples. The trip blanks were supplied by the
laboratory, traveled with the sample bottles for no more than two calendar days, and were
submitted for laboratory VOC analysis. A summary of the field, trip and method blank samples
is presented in Table 3-4.

Field duplicates were also collected at a rate of 5% of the total number of samples
collected during the investigation and were submitted to the laboratory as “blind” samples. The
duplicate groundwater samples were collected by alternately filling sample containers. “Blind”
samples were labeled with a fictional sample identification number and time and were submitted
to the laboratory for VOC, total chromium, Cr+6, nitrate, methane and Fe'? analyses. All
duplicate samples were noted as such in the field book. Field duplicate samples are noted in

Table 3-3.

3.1.1.5 Borehole Abandonment/Waste Management

Following completion of all sampling at each vertical groundwater profiling location, the
borehole was properly sealed and abandoned by tremie grouting to the ground surface in
accordance with NJDEP regulations (NJAC, 2001). Each borehole was grouted by first using
decontaminated drill rods to knock out the bottom plug inside the SAT. A tremie pipe was then
used to pump bentonite slurry inside the augers while the augers were slowly retracted from the
ground. Soil cuttings created during both auger advancement and retraction were collected in

DOT-approved 55-gallon drums, sealed, labeled with the soil boring location and date, and
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moved to the SMC facility warehouse for storage prior to proper disposal. As necessary, the
boreholes were sealed at the surface using Type II Portland Cement to prevent settling. All of
the boreholes were regraded with top soil and seeded to return each drilling site to pre-drilling
conditions, with the exception of borehole location VP-15, which was grouted up to pre-existing
grade and then finished with asphalt cold-patch.

Following completion of a soil boring, all drilling equipment was properly
decontaminated. This included scrubbing and purging the packer and pump assembly with a
laboratory grade glassware detergent and water mixture, followed by rinsing with tap water and
steam cleaning at the on-site decontamination pad. In addition, the SAT, augers, drill rods and
tremie piping were scrubbed and steam cleaned at the on-site decontamination pad prior to use at

the next vertical groundwater profiling location.

3.1.2 2009 Monitoring Well Installation

3.1.2.1 Overview

Four monitoring wells were installed as part of the Supplemental RI work. Two
monitoring wells (SC35D and SC36D) were installed as sentinel wells. These sentinel wells
were installed adjacent to vertical profile locations (VP-15A and VP-13A, respectively) that
exhibited no total chromium, Cr+6, or VOCs associated with historical releases from the SMC
facility (i.e., TCE). Additionally, two monitoring wells were installed adjacent to two 2006/2007
vertical profile locations (VP-7 and VP-8), which exhibited relatively elevated total chromium
concentrations. Monitoring well SC33D was installed adjacent to vertical profile location VP-7,
located within the municipal ROW along Strawberry Lane. Monitoring well SC34D was
installed adjacent to vertical profile location VP-8, located within the municipal ROW along
West Arbor Avenue. Permanent monitoring wells SC33D and SC34D were installed to
investigate if the total Cr detected in groundwater samples collected from vertical profiles VP-7
and VP-8 was the result of suspended soil particulates in the samples (i.e., elevated turbidity
caused by the SAT) and to quantify the concentrations of Cr™ and Cr'® in the groundwater.

Prior to the initiation of any drilling activities, a monitoring well permit was obtained
from the NJDEP. It should also be noted that none of the vertical profiling boreholes were
converted into monitoring well(s) immediately following the completion of sampling because

24-hour turnaround times for sample analyses could not be provided by the laboratory.
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Therefore, Uni-Tech Drilling Company, Inc. installed monitoring well SC33D on October 20,
2009, SC34D on October 21, 2009, SC35D on October 29, 2009 and SC36D on November 3,
2009. Each monitoring well was installed using mud rotary methods under the oversight of
TRC. Prior to commencing well installation activities, all equipment (i.e., augers, drill rods and
split spoons) was decontaminated at the on-site decontamination pad through a scrubbing and

steam cleaning process as described previously.

3.1.2.2 Well Construction Summary

Split spoon soil samples were collected every 10 feet during the drilling process using 2-
foot spoons. The soil samples were geologically logged with a general soil description (e.g.,
grain size distribution, color, moisture, staining and odors). During drilling, all soil cuttings
were containerized in DOT-approved 55-gallon drums and were labeled and subsequently
transported to the SMC facility warehouse for proper storage prior to disposal.

Monitoring wells SC33D, SC34D, SC35D, and SC36D were completed with screened
interval bottom depths at 92.5, 140, 99.5, and 117 ftbgs, respectively. Each monitoring well was
installed using two-inch diameter Schedule 40 PVC riser pipe and screen. Ten feet of 0.010-inch
slot screen was used with flush-threaded riser pipe to the ground surface. A gravel pack of
FilPro #0 sand was used and placed in the annular space to a depth of 3 to 5 feet above the top of
the screen. A 2- to 4.5-foot thick layer of Ricci Bros. #00 sand was used as a seal above the
gravel pack. To ensure a proper gravel pack and seal, the #0 and #00 sands were placed in the
annular space via the tremie method. Once the gravel pack and seal were completed, a
cement/bentonite grout mixture was tremied into the remaining annular space. The monitoring
wells were completed by a locking, water-tight, flush-mounted curb-box. As previously
mentioned, all soil cuttings and drilling mud generated during monitoring well installation was
containerized and returned to the SMC facility for proper storage. Representative samples of the
drill cuttings were collected for waste characterization. After characterization, the drums of drill
cuttings were transported off-site on July 7, 2010 via a non-hazardous waste manifest by TIER of
Gap, Pennsylvania and properly disposed of at the American Landfill in Waynesburg, Ohio. The
drill cuttings were characterized as “Non-Regulated Material, Non-RCRA/Non DOT”.
Monitoring well construction log diagrams, driller-certified well completion forms (Form A),

and location certification forms (Form B) are included in Appendix D.

Draft OU1 Supplemental RI Shieldalloy Metallurgical Corporation Superfund Site
Report 3-7 Newfield, New Jersey



Each monitoring well was developed using a surge and pump technique. Each well was
developed with the goal of providing turbidity-free water. A turbidity meter was used to
measure nephelometric turbidity units (NTUs). Well development details are provided in Table
3-5. All development water was containerized in a truck-mounted polyethylene tank (700-gallon
capacity) and transported to the SMC on-site groundwater treatment plant facility for treatment.

Monitoring well development logs are included in Appendix E.

3.1.2.3 Groundwater Sampling

Following the development of the newly installed monitoring wells, the wells were
allowed to equilibrate prior to being sampled on November 19, 2009 (SC33D and SC34D) and
December 7, 2009 (SC35D and SC36D) during the routine groundwater sampling program for
the Site. Groundwater samples were collected in accordance with the updated sampling and
analysis plan: Ground Water Sampling and Analysis Plan — RCRA Monitoring Wells (TRC,
2005b). Groundwater samples from each monitoring well were analyzed by the laboratory for
VOC:s, total chromium, Cr+6, sodium, sulfate, nitrate, methane, and Fe'?. Groundwater samples
were also field tested for temperature, pH, specific conductivity, DO, and ORP, using a YSI 600
XLM multi-parameter meter, turbidity using a Lamotte 2020 Turbidity Meter, alkalinity using a
HACH model AL-AP Drop Count Titration Test Kit, and Fe™ using a HACH ferrous iron Model
IR-18C test kit.

32 2009 Analytical Results

3.2.1 Overview

The results of the 2009 OU1 Supplemental RI are presented in the following sections and
on Figure 2-11. The field screening and laboratory analytical results for the vertical groundwater
profiling samples are presented in Table 3-6. The field screening and laboratory analytical
results for the monitoring well samples are presented in Table 3-7. Field quality control sample
(i.e., field blank and trip blank) analytical results are presented in Table 3-8. Electronic data
deliverables (EDDs) have also been provided by Accutest for all of the analytical results.
NJDEP HAZSITE-formatted EDDs for the vertical groundwater profiling analytical results are
provided on diskette and included as Appendix F.
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3.2.2 Field Parameters

The groundwater WQIPs tended to stabilize fairly well prior to sample collection.
Although the ORP level generally increased during purging, it usually progressed slowly.

All of the vertical profiling groundwater samples were also field-tested for alkalinity. A
HACH Drop Count Titration Test Kit was used to measure a low range (5 ppm to 100 ppm)
phenolphthalein alkalinity and methyl orange alkalinity. Total alkalinity is calculated as the sum
of the phenolphthalein alkalinity and the methyl orange alkalinity values. The phenolphthalein
alkalinity was zero in all of the analyzed samples due to the low pH of the groundwater (less than
6). Therefore, the methyl orange alkalinity is representative of the total alkalinity. All total
alkalinity values were low, ranging from 5 ppm to 50 ppm with an average concentration of
approximately 10 ppm. A summary of the field-tested alkalinity results are presented in Tables
3-6 and 3-7. It should be noted that field blank samples were not analyzed for alkalinity.

3.2.3 Laboratory Results
3.2.3.1 Metals

The vertical groundwater profiling samples were submitted for laboratory total chromium
and Cr'® analyses. Total chromium was only detected above the associated laboratory reporting
limit in one vertical groundwater profiling sample collected from VP-14 at 35-40 ftbgs (13.1
ppb). The detected concentration was much lower than the clean-up criterion and MCL of 100
ppb. Cr'® was not detected above the associated laboratory reporting limit in any vertical
groundwater profiling samples. Total chromium and Cr'® results for the vertical groundwater
profiling samples are presented in Table 3-6.

Monitoring wells SC33D, SC34D, SC35D, and SC36D, installed during the 2009
investigations, were sampled for total chromium and Cr'®, as well as Na, during the November
and December 2009 monthly groundwater monitoring events. Total chromium was not detected
in any groundwater sample above the associated laboratory reporting limit. Cr'® was only
detected in the groundwater sample collected from monitoring well SC33D, at a concentration of
4.9 ppb, considerably less that the clean-up standard. The detected concentration was greater
than the laboratory minimum detection limit but was also less than the laboratory reporting limit.
Sodium was detected in groundwater samples collected from monitoring wells SC33D, SC35D,

and SC36D at concentrations of 7,290 ppb to 28,500 ppb, which are well below the associated
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New Jersey GWQS of 50,000 ppb, and in the groundwater sample collected from monitoring
well SC34D at a concentration of 67,000 ppb. Each of these wells was subsequently sampled
during routine Site groundwater sampling during April and October 2010 with no detections of
total chromium or Cr'®. The analytical results for the monitoring well sampling are presented in

Table 3-7.

3.2.3.1.1 Discussion

Groundwater data from the 2006 and 2009 OU1 Supplemental RI studies indicate that the
total chromium from temporary wells was detected southwest and slightly downgradient of the
SMC Facility (Figures 3-1 and 3-2). The highest concentrations of total chromium from the
temporary wells were detected in the groundwater samples collected from vertical profile VP-2
and ranged between 13.1 ppb and 43.8 ppb. Low-level total chromium concentrations were also
detected in groundwater samples collected from vertical profiles VP-3 and VP-10 ranging
between 11.7 ppb and 29.7 ppb. No chromium was detected in groundwater samples collected
from vertical profiles VP-15 and VP-15A and monitoring well SC35D.

Total chromium was detected at a number of the OU1 Supplemental RI temporary,
vertical profiling locations and each of the three 2002 investigation locations without
corresponding Cr™® detections. This indicates that the total chromium is in the more stable (and
less toxic) form of Cr as the plume moves away from the Site. We believe that Cr™ was
detected in the vertical profiling groundwater samples due to the mechanics of the hollow-stem
augering technique, mobilizing aquifer soils with adsorbed Cr™. It is typical for metals to show
higher readings in temporary wells, due to turbidity. Supporting this view, the vertical profiling
locations that exhibited relatively high Cr™ concentrations (VP-7 and VP-8) also exhibited high
turbidity values (146-384 NTUs), indicating a high sediment content. The one sample interval
from VP-7 that did not exhibit a detectable concentration of Cr™ had no measurable turbidity (0
NTUs). In addition, groundwater samples collected from permanent monitoring wells installed
at vertical profile locations VP-1 (2002), VP-7, and VP-8 (SC30D, SC33D, and SC34D,
respectively) did not exhibit detectable concentrations of total chromium. This provides further
strong evidence that Cr™ was detected in the temporary vertical profiling groundwater samples
due to the mechanics of the hollow-stem augering technique, which mobilized aquifer soils with

adsorbed Cr™ and increased the turbidity of the groundwater samples.
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Data from the July 2006 ground water sampling event for geochemistry parameters were
plotted on an oxidation potential (Eh) - pH equilibrium diagram for aqueous solutions of
chromium (Figure 3-3). According to the geochemistry of the aquifer (i.e., Eh and pH), all
groundwater data obtained during the July 2006 sampling event indicated that the Cr'® is reduced
to Cr™ under equilibrium conditions. The Eh and pH data collected from monitoring wells
SC33D (0.008 V and 9.75, respectively) and SC34D (0.129 V and 7.08, respectively) on
November 19, 2009 also plot within the same zone (i.e., Cr*) on the Eh-pH equilibrium diagram
and continues to indicate that the Cr™® is reduced to Cr" under equilibrium conditions. Note that
Cr" is a much less mobile (and less toxic) species than Cr'®. As Cr'® in groundwater migrated
from the site, the aquifer conditions reduced Cr'® to a more stable, less mobile, and less toxic
form (i.e., Cr").

This Eh-pH data indicates that the aquifer in under reducing environments in the studied

area, which is beneficial to supporting natural attenuation mechanisms.

3.2.3.2 Volatile Organic Compounds

The vertical groundwater profiling samples and the four new monitoring well samples
were analyzed for VOCs. Vertical profile groundwater samples were collected from a total of 25
depth intervals (i.e., five sample intervals from each of five sampling locations). VOCs and/or
VOC TICs were detected in 9 of the 25 intervals and in two of the four monitoring wells.
Volatile organic compounds detected during this investigation include benzene, carbon
tetrachloride, chloroform, 1,1-DCA, 1,2-DCE, methylene chloride, TCE, PCE, toluene, and
xylenes (total). In addition, three vertical profile sample depths from location VP-15 and one
monitoring well sample (SC33D) exhibited concentrations of VOC TICs including dimethoxy-
methane, methyl-guanidine, as well as an “unknown” compound. Summaries of all of VOC
analytical results are presented in Table 3-6 and Table 3-7. The primary VOC of concern, TCE,

and a secondary VOC of concern detected off site, PCE are discussed below.

3.2.3.3 TCE
One of the major objectives of this investigation was to delineate the horizontal and

vertical extents of the southwestern and northwestern portions of the TCE plume. TCE was not
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detected in the new sentinel well, SC35D (southwest of the Site), or the side-gradient well,
SC36D (west of the Site). This indicates that delineation was achieved.

TCE detections in other wells and vertical profiling locations are helpful in detailing the
plume. TCE was detected in at least one groundwater sample interval in three of the five vertical
profiling locations (VP-13, VP-14, and VP-15) and the groundwater sample collected from
monitoring well SC34D, all of which were in exceedance of the New Jersey GWQS for TCE of 1
ppb but only two samples (VP-14(130-135) and SC34D) in exceedance of the MCL of 5 ppb.
The concentrations of TCE ranged from 3.2 ppb to 35.7 ppb. The highest concentration of TCE
was detected in monitoring well SC34D (35.7 ppb), which is located upgradient of VP-14, VP-
15, and VP-15A and cross-gradient to VP-13 and VP-13A. TCE was detected in VP-13 at 75-80
ftbgs (3.2 ppb), but no TCE was detected at the shallower or deeper depth intervals. TCE was
detected in VP-15 at 88-93 ftbgs (3.8 ppb), but no TCE was detected at the shallower or deeper
depth intervals. TCE was not detected at any depth interval in the vertical profile borings
advanced side-gradient of VP-13 and downgradient of VP-15 (VP-13A and VP-15A,
respectively). TCE was detected in VP-14 at 105-110 ftbgs (3.9 ppb / 4.0 ppb in duplicate
sample) and at 130-135 ftbgs (16.1 ppb). The highest concentration of TCE at vertical profiling
location VP-14 (16.1 ppb) was detected in the deepest sample depth interval (130-135 ftbgs).

3.2.3.4 PCE and other CVOCs

During the 2006-2007 vertical profiling investigation, PCE was detected at several
locations and depth intervals in exceedance of the New Jersey GWQS of 0.4 ppb but only one
location in exceedance of the MCL of 5 ppb. The presence of PCE (not used by SMC) suggests
other potential VOC source area(s), as further discussed in Sections 2.3.4, 3.3 and 4.5.

PCE was not detected in any vertical profile samples during the 2009 OU1 Supplemental
RI. In 2009, PCE was only detected in the groundwater sample collected from monitoring well
SC33D at a laboratory estimated concentration of 0.74 ppb, exceeding the New Jersey GWQS
(but below the MCL).

The majority of the other VOCs detected in groundwater samples, including benzene,
carbon tetrachloride, chloroform, 1,1-DCA, 1,2-DCE, methylene chloride, toluene, and xylenes
(total) were only detected intermittently and generally at low levels. Carbon tetrachloride and

benzene were the only other VOCs to be detected above their respective New Jersey GWQS (but
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only above the MCL for benzene (5 ppb)). Carbon tetrachloride was only detected in one
sample, at VP-13 (50-55 ftbgs), at 1.7 ppb, which exceeds the New Jersey GWQS of 0.4 ppb (but
not above the MCL of 5 ppb). Carbon tetrachloride is not a known contaminant of concern
associated with the Site and suggests other potential source area(s).

Benzene was detected at VP-13A at 62-67 ftbgs (894 ppb), 87-92 ftbgs (1.7 ppb) and
111-116 ftbgs (1.2 ppb). The detected concentrations exceed the New Jersey GWQS of 0.2 ppb
and the MCL in only the 62- to 67-foot interval. Although benzene was historically detected in a
couple of on-site wells (SC20S and SC23S), the detected concentrations (<80 ppb) were much
lower than that detected in VP-13A. Furthermore, VP-13A is located approximately 3,000 feet
due west of the Site (side gradient), which is not in the direction of groundwater flow (i.e.,
southwest). Following an upgradient (i.e., northeast) trend from VP-13A, this may put a possible
benzene source along a linear path leading to other potential sources near the middle of the Town
of Newfield, but not the SMC facility. Along this linear path are extensive woods and farmland
with very little human built up areas. Therefore, this suggests other possible source area(s) for

the benzene detected in VP-13A.

3.2.3.5 Aquifer Chemistry

Vertical groundwater profiling samples were also analyzed for aquifer chemistry
parameters including Fe'?, methane and nitrite/nitrate (Table 3-6). Detectable levels of Fe™,
methane and nitrate were observed in the majority of vertical profiling locations at various depth
intervals. Fe™ concentrations ranged from <0.1 ppm to 1.7 ppm, with an average concentration
of 0.34 ppm. The highest Fe™ concentrations were detected in vertical profiling location VP-
13A, with concentrations of 1.7 ppm, 0.25 ppm, 0.78 ppm, 0.25 ppm, and <0.1 ppm detected in
the shallowest to deepest sample intervals, respectively, with an average concentration of 0.6
ppm. There is no established New Jersey GWQS or MCL for Fe™. Newly- installed monitoring
wells SC33D, SC34D, SC35D, and SC36D were also analyzed for Fe™ during the November
and December 2009 monthly groundwater sampling events using both field screening and
laboratory analyses. No Fe™ was detected in the groundwater samples from each monitoring
well using the HACH Model IR-18C test kit. However, low concentrations of Fe™ were

detected in the laboratory analysis of groundwater samples from SC33D (0.095 ppm) and SC34D
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(0.28 ppm). Fe™ was not detected above the associated laboratory reporting limit in
groundwater samples from monitoring wells SC35D and SC36D.

Methane was also detected in the majority of the vertical groundwater profiling samples
at concentrations ranging from <0.3 ppb to 102 ppb. The average concentration of methane in
the vertical profiling samples was 6.3 ppb. There is no established New Jersey GWQS or MCL
for methane. The highest concentrations of methane were detected in samples from vertical
profiling location VP-13A.  Samples VP-13A (15-20) and VP-13A (62-67) exhibited
concentrations of 8.73 ppb and 102 ppb, respectively. Methane analytical results are presented
in Table 3-6. Methane was also detected in each of the monitoring well samples (SC33D,
SC34D, SC35D, and SC36D) at concentrations ranging from 0.34 ppb (SC35D) to 11.9 ppb
(SC34D).

Nitrate (NO3) was detected above laboratory detection levels in all but one of the vertical
groundwater profiling samples (NO; was non-detect at VP-15 [114-119]), at concentrations
ranging from 0.78 ppm to 24.6 ppm. The average detected NO; concentration was 7.8 ppm. A
total of seven sample intervals from various vertical profiling locations (VP-13, VP-13A, and
VP-14) exhibited concentrations of NO; above the associated New Jersey GWQS of 10 ppm
(and MCL for nitrate of 10 ppm). Vertical profiling location VP-14 exhibited the highest
concentrations of NO;3, with an average concentration of 13.88 ppm. NO; was detected in each
of the monitoring well samples at concentrations ranging from 2.2 ppm to 3.8 ppm. It should
also be noted that only two sample intervals (VP-13A [15-20] and VP-13A [62-67]) exhibited
detectable levels of nitrite (NO;) at low concentrations of 0.019 ppm each. Nitrite was detected
in two of four monitoring well samples at a concentration of 0.017 ppm in each sample.

Sulfate was detected above laboratory detection levels in each of the monitoring well
samples (SC33D, SC34D, SC35D, and SC36D) at concentrations ranging from 6.6 ppm to 316
ppm. The highest concentration of sulfate in SC34D (316 ppm) exceeded the New Jersey
GWQS of 250 ppm. The average detected sulfate concentration was 91 ppm.

Many of these aquifer chemistry parameters are useful in understanding the potential for

monitored natural attenuation (MNA), discussed in Section 4.3.
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3.2.3.6 Quality Assurance/Quality Control Samples

None of the field blanks or trip blanks submitted for laboratory analysis throughout the
investigation exhibited detectable levels of any target VOCs. However, quality assurance/quality
control (QA/QC) samples TB101309, TB101409, TB101909, TB102009, and FB102209
exhibited estimated concentrations of methylene chloride, which is a common laboratory
contaminant. In addition, benzene was detected in QA/QC sample FB102209 at a concentration
of 0.85 ppb. Note that the highest concentration of benzene in the groundwater vertical profile
samples (894 ppb) was detected in a sample from VP-13A (62-67). QA/QC sample FB102209
was collected immediately after sampling VP-13A (62-67) and decontaminating the packer /
pump assembly. The low level of benzene detected in FB102209 may have been residual
benzene contamination on the packer / pump assembly from the VP-13A (62-67) sample despite
prior decontamination efforts. The VOC analytical results for all of the QA/QC samples are
presented in Table 3-8.

None of the field blanks submitted for laboratory analyses exhibited detectable levels of
total chromium or Cr*® (greater than 10 ppb). No sodium was detected in the field blank sample
collected during groundwater sampling (FB111909).

Each field blank collected during this investigation was also submitted for aquifer
chemistry parameters by laboratory analysis, including methane, Fe™, nitrate, and nitrite. The
field blank sample collected during groundwater sampling (FB111909) was also analyzed for
sulfate. The majority of the field blank samples exhibited a detectable level of methane.
Methane concentrations ranged from <0.3 ppb to 0.99 ppb, with an average concentration of 0.26
ppb. None of the field blanks submitted for laboratory analyses exhibited detectable levels of
Fe'?, nitrate, or nitrite. All of the QA/QC sample analytical results are presented in Table 3-8.

3.3 Investigation of Non-SMC Sources Near Corner of South West Boulevard and

Weymouth Road

Supplemental vertical profiling, well installation and groundwater sampling activities
were conducted pursuant to correspondence from TRC to the EPA dated September 1, 2010
(TRC, 2010a) and October 18, 2010 (TRC, 2010b). Specifically, this additional work was
conducted near the corner of South West Boulevard and Weymouth Road with the goal of aiding

in the determination of potential non-SMC contributions to the chromium and chlorinated VOC
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plumes. As indicated in Section 2.3.4, previous NJDEP studies have documented that several
businesses near the intersection of South West Boulevard and Weymouth Road have had releases
of solvents. A number of additional businesses are potential contributors of solvents. In
addition, one business (with documented releases via septic fields) operated a chromium plating
operation. Some of the solvent contributions were investigated by the NJDEP and certain private
parties, however, to TRC’s knowledge, the potential contributions from the chrome plating
operations had not been investigated.

This supplemental work was conducted between October 4 and November 4, 2010.

3.3.1 2010 Vertical Groundwater Profiling

3.3.1.1 Overview

Four vertical profiling locations, designated VP-16 through VP-19, were selected to
evaluate potential non-SMC sources of chromium and VOCs and to aid in determining the
optimal locations for the subsequent installation of permanent monitoring wells. In accordance
with the September 1, 2010 correspondence to the EPA and as shown in Figure 2-3A, one of the
vertical profiling points (VP-16) was drilled within the Weymouth Road ROW, whereas the
other three vertical profiling points (VP-17, VP-18 and VP-19) were drilled just to the east of the
property line between the car wash and the Wheaton Industries/Galena Lead Crystal site that is
located to the west of the car wash. The street opening permit obtained from Cumberland
County prior to the start of work is contained in Appendix B. In addition, the NJDEP-approved

soil boring permits associated with the vertical profiling work are contained in Appendix C.

3.3.1.2 Drilling and Sampling Techniques

Subsequent to the completion of the underground utility clearance through the NJOC
system, the vertical profiling activities were carried out by Zebra Environmental Corporation of
Lynbrook, New York using a direct-push Geoprobe® 8040DT rig. This work was conducted
under the direct supervision of TRC personnel. Prior to the start of the drilling activities, as well
as between sampling locations, the drilling and sampling equipment was decontaminated.
Decontamination was conducted by washing equipment with a laboratory grade detergent and
water mixture, followed by rinsing with tap water and steam cleaning. The decontamination

fluids were pumped via sump pump directly to SMC’s on-site plant for treatment.
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Using the same means as described for determining the target sample depths for the 2009
vertical profiling effort, five depth intervals were identified for groundwater sampling at each of
the 2010 vertical profiling locations. The vertical groundwater profiling consisted of advancing
2.25-inch diameter direct-push rods (outfitted with new O-rings at each rod junction) and a
sampling screen to a maximum depth of 124 ftbgs. After reaching the final depth, the rods were
retracted to expose a four-foot length, 0.04-slot screen to the formation.

A foot valve and Teflon tubing connected to an oscillating pump was used to purge at
least three casing volumes prior to sampling. During the purging process, WQIPs (i.e., pH,
specific conductivity, turbidity, DO, temperature, turbidity and ORP) were monitored via a flow-
through cell with a YSI-6820 multi-parameter meter. The WQIP field measurements were
monitored every five minutes and recorded on groundwater sampling measurement sheets that
are included in Appendix E. The final recorded groundwater WQIPs for each sample are
included in Table 3-2.

After purging and collecting the sample from the deepest interval at each vertical
profiling point, the rods and screen were pulled up to the next sampling interval and the
purging/sampling procedures were repeated. The water pumped during the purging process was

containerized in a plastic tank and transported to the SMC’s water treatment plant for treatment.

3.3.1.3 Sampling and Handling

Groundwater samples were collected from each designated sample depth at each vertical
profiling location after at least three casing volumes were purged and the WQIP field
measurements stabilized to within prescribed tolerances. Groundwater sample aliquots were
collected directly from the Teflon tubing and transferred into the appropriate laboratory-supplied
containers for total chromium and Cr'® (filtered and unfiltered) and VOCs. Table 3-3 includes
details on the sample depth intervals and parameters. Following the collection of samples from
each location, they were placed on ice in laboratory-supplied coolers. The samples were
subsequently managed and handled in accordance with the procedures outlined in Section
3.1.1.3. All samples were submitted under proper chain-of-custody protocols to Accutest

Laboratories of Dayton, New Jersey via laboratory courier.
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3.3.1.4 Borehole Abandonment

Following completion of all sampling at each vertical profiling location, the boreholes
were properly sealed and abandoned in accordance with NJDEP Technical Requirements for Site
Remediation (N.J.A.C 7:26E). Each borehole was grouted using a tremie pipe to pump bentonite
slurry from the bottom of the borehole to the surface. As necessary, the boreholes were sealed at
the surface using Type II Portland Cement to prevent settling. All of the boreholes were re-

graded with top soil to return the site to pre-drilling conditions.

3.3.2 Piezometer Sampling

3.3.2.1 Overview

In addition to the groundwater samples obtained from the vertical profiling points, TRC
collected groundwater samples on October 5, 2010 from selected piezometers preexisting at the
study location. It is believed that the piezometers were installed during the NJDEP
investigations in the area. Specifically, piezometers located near vertical profiling points VP-18
and VP-19 were chosen for sampling. Since no well construction information was available for
the selected piezometers, the nested piezometers located near vertical profiling point VP-18 were
labeled A-S (shallow) and A-D (deep) and the nested piezometers near vertical profiling point
VP-19 were labeled D-S (shallow) and D-D (deep). The locations of the nested piezometers are
shown on Figure 2-3A.

Because details regarding the construction of the piezometers were not available to us,
TRC personnel began by measuring water levels and the total depths of the piezometers. It was
observed that the piezometers were constructed of a 1-inch diameter PVC. The shallow
piezometers measured approximately 17 feet deep and the deep piezometers were approximately

26 feet deep.

3.3.2.2 Groundwater Sampling - Piezometers

Prior to sampling the piezometers, water levels were obtained and recorded on the
groundwater sampling logs. Approximately three volumes of water were purged from each
piezometer using a peristaltic pump. WQIP measurements (i.e., pH, specific conductivity,
turbidity, DO, temperature, turbidity and ORP) were monitored via a flow-through cell with a
YSI-6920 meter. The WQIP field measurements were obtained before purging, after purging,
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and after sampling. The WQIP field measurements were recorded on groundwater sampling
measurement sheets that are provided in Appendix E.

The groundwater samples were collected using decontaminated, dedicated Teflon bailers
and the samples were transferred into the appropriate preserved and unpreserved containers
supplied by the laboratory. The groundwater samples were placed on ice and submitted to
Accutest Laboratories, under proper chain-of-custody procedures, for the analysis of total

chromium, Cr'®, and VOCs.

3.3.3 2010 Monitoring Well Installation

Based on the analytical results for groundwater samples obtained from the vertical
profiling points, permanent wells were proposed at the locations of vertical profiling points VP-
16 and VP-17 to investigate potential non-SMC sources of chlorinated VOCs and chromium.
Notification to the EPA regarding the proposed locations of these wells was provided prior to
installation via correspondence from TRC dated October 18, 2010 (TRC, 2010Db).

Prior to the initiation of the drilling activities, the appropriate permits were obtained from
the NJDEP (see Appendix C). On October 19 and 20, 2010, monitoring wells SC-37S and SC-
381 were installed by East Coast Drilling, Inc. of Moorestown, New Jersey using hollow stem
auger drilling methods. This work was conducted under the supervision of TRC personnel.
Prior to the start of drilling activities and between locations, the drilling equipment was
decontaminated and decontamination fluids were handled in accordance with the same
procedures outlined in Section 3.3.1.2.

Monitoring well SC-37S was installed adjacent to vertical profiling point VP-16, located
within the Weymouth Road ROW and in front of the Wheaton Industries/Galena Lead Crystal
facility to a depth of 25 ftbgs. Well SC-381 was installed adjacent to vertical profiling point VP-
17, located near the property boundary between the car wash and Wheaton Industries/Galena

Lead Crystal site to a depth of 50 ftbgs. The locations of these wells are shown on Figure 2-3A.

3.3.3.1 Well Construction Summary

Continuous split spoon soil samples were collected at the anticipated screen intervals to
determine the highest yield zone in which to set the well screen. Specifically, continuous split

spoon samples were collected at two-foot intervals at well location SC-37S from 18 to 30 ftbgs

Draft OU1 Supplemental RI Shieldalloy Metallurgical Corporation Superfund Site
Report 3-19 Newfield, New Jersey



and at well location SC-381 from 40 to 54 ftbgs. The soil samples were geologically logged with
a general soil description (e.g., grain size distribution, color, moisture, staining and odors).
During drilling, all soil cuttings were containerized in DOT-approved 55-gallon drums and were
labeled and subsequently transported to the SMC facility for future characterization and disposal.

Monitoring wells SC-37S and SC-38I were constructed with a 5-foot section of 2-inch
diameter, 10-slot Schedule 40 PVC screen and riser. A gravel pack of #0 sand pack was placed
in the annular space to a depth of 5 feet above the top of the screen. A 2-foot thick layer of
bentonite slurry was used as a seal above the gravel pack. Following gravel pack and seal
completion in the wells, a cement/bentonite grout mixture was tremied into place in the
remaining annular space. The wells were completed with water-tight, flush-mounted curb-boxes
and locking sanitary plugs. Monitoring well construction log diagrams and certified well
completion forms (Form A) are included in Appendix D.

Following the well completion, the wells were developed for at least one hour using a
submersible pump with the goal of providing turbidity-free water. Well development details are
provided in Table 3-5. Development water was pumped into a plastic tank, transported, and

discharged into the facility’s waste water treatment plant at the end of the day.

3.3.3.2 Groundwater Sampling — Monitoring Wells

Following the well installation, wells SC-37S and SC-381 were allowed to equilibrate and
groundwater samples were collected on November 4, 2010. Prior to sampling the wells, water
level measurements were obtained from the wells and recorded on groundwater sampling logs.
Approximately three volumes of water were purged from the wells using a Grundfos submersible
pump and the purged water was containerized in a plastic tank and transported to the SMC’s
water treatment plant for treatment. WQIP measurements (i.e., pH, specific conductivity,
turbidity, DO, temperature, turbidity and ORP) were monitored via a flow-through cell with a
YSI Model 6920 Sonde. The WQIP field measurements were obtained before purging, after
purging, and after sampling and recorded on groundwater sampling measurement sheets that are
provided in Appendix E.

The groundwater samples were collected using dedicated Teflon bailers and the samples

were transferred into appropriate laboratory-supplied containers. The groundwater samples were

Draft OU1 Supplemental RI Shieldalloy Metallurgical Corporation Superfund Site
Report 3-20 Newfield, New Jersey



placed on ice and submitted to Accutest Laboratories, under proper chain-of-custody protocols,

for the analysis of total chromium, Cr™® and VOCs.

3.3.4 2010 Analvtical Results

3.3.4.1 Overview

The results of the 2010 investigation are presented in the following sections and are
provided on Figure 3-4. The laboratory analytical results associated with the vertical
groundwater profiling effort at the car wash site are presented in Table 3-9. The analytical
results associated with the piezometers sampling and monitoring well sampling are presented in
Tables 3-10 and 3-11, respectively. NJDEP HAZSITE-formatted EDDs for the vertical
groundwater profiling and monitoring well/piezometer sampling analytical results are provided

on diskette and included as Appendix F

3.3.4.2 Laboratory Results
3.3.4.2.1 Metals

All groundwater samples collected as part of this 2010 investigation effort were
submitted to the laboratory for total chromium and Cr'® analyses. Unfiltered and filtered
aliquots were collected from the vertical profiling points, whereas only unfiltered aliquots were
collected from the piezometers and monitoring wells. As indicated in Table 3-9, total chromium
(unfiltered aliquot) was detected in each of the depth intervals at each of the vertical profiling
points. Total chromium concentrations ranged from 89.9 ppb in profile sample VP-19(20-24) to
6,100 ppb in profile sample VP-19(120-124). All of the reported concentrations except for that
which was reported for sample VP-19(20-24) exceed the clean-up criterion and MCL of 100 ppb.
The analysis of total chromium in the filtered aliquots yielded detections greater than the
laboratory reporting limit in 13 of the 20 vertical profile samples. The filtered total chromium
concentrations ranged from 10.7 ppb in vertical profile sample VP-16(20-24) to 4,600 ppb in
sample VP-19(120-124). Nine of the 13 reported concentrations of total chromium in the filtered
aliquots exceed the clean-up criterion and MCL. Cr™® was detected in 10 of the 20 unfiltered
vertical profile samples and in 10 of the 20 filtered vertical profile samples (although not in the
same samples — refer to Table 3-9). The Cr'® concentrations (unfiltered) ranged from 11 ppb in

vertical profile sample VP-17(45-49) to 4,300 ppb in sample VP-19(120-124) and from 22 ppb
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in filtered sample VP-18(70-74) to 4,300 ppb in filtered sample VP-19(120-124). A New Jersey
GWQS, MCL or site-specific clean-up criterion has not been established for Cr'®.

As indicated above, four piezometers located on the car wash property were sampled as
part of the 2010 investigation efforts. Total chromium was detected above the laboratory
detection limits in one piezometer sample (A-S) at a concentration of 20.6 ppb. This reported
concentration is below the clean-up criterion and MCL of 100 ppb. Cr'® was also detected in
groundwater sample A-S at a concentration of 42 ppb. A summary of the analytical results
associated with the piezometer sampling is presented in Table 3-10.

As shown in Table 3-11, groundwater samples collected from newly-installed monitoring
wells SC-37S and SC-38I yielded no concentrations of total chromium or Cr'® above the
laboratory reporting limits.

Although the newly installed permanent wells did not seem to identify the Wheaton
Facility as a potential source of chromium, the temporary (VP) points identified some chromium.

TRC may consider targeted investigations in this area at some point in the future.

3.3.4.2.2 Volatile Organic Compounds

All groundwater samples collected as part of the 2010 scope of work, including 20
vertical profiling samples, four piezometer samples and two monitoring well samples, were
analyzed for VOCs. VOCs were detected in 15 of the 20 vertical profile intervals, in all four
piezometer samples and in both monitoring well samples. VOCs detected during this phase of
the investigation included: chloroform, 1,4-dichlorobenzene, 1,1-DCA, 1,1-DCE, 1,2-DCE,
1,1,1-TCA, TCE and PCE. Specifically, the TCE and PCE concentrations detected in the
groundwater are discussed in greater detail below.

VOC TICs were not detected in any of the vertical profile groundwater samples, nor were
they detected in the piezometer samples. They were, however, detected in both groundwater
samples collected from monitoring wells SC-37S and SC-381. Summaries of the VOC analytical
results are provided in Tables 3-9 through 3-11.

33423 TCE
TCE was detected in 11 of the 20 vertical profile samples ranging from an estimated

concentration (“J”’-qualified) of 0.25 ppb in sample VP-18(95-99) to 32.8 ppb in sample VP-
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17(45-49). As shown in Table 3-9, the TCE concentrations reported for vertical groundwater
profile samples VP-16(20-24), VP-16(45-49), VP-17(45-49), VP-18(45-49) and VP-19(45-49)
exceed the New Jersey GWQS for TCE of 1 ppb and in VP-16(20-24), VP-17(45-49) and VP-
18(45-49) for the MCL of 5 ppb.

The groundwater samples collected from two of the four piezometers exhibited
concentrations of TCE above the laboratory reporting limits. Specifically, TCE was detected in
groundwater samples A-S and A-D at concentrations of 4.8 ppb and 2.1 ppb, respectively. Both
of these reported concentrations exceed the New Jersey GWQS of 1 ppb for TCE but not the
MCL of 5 ppb.

TCE was also detected in the groundwater samples collected from monitoring wells SC-
37S and SC-38I. Both groundwater samples exhibited TCE at a concentration of 2.2 ppb which
exceeds the New Jersey GWQS but not the MCL.

3.3.4.2.4 PCE and other CVOCs

PCE was detected in all four piezometers sampled at the car wash property at
concentrations ranging from 5.8 ppb in sample D-S to 114 ppb in sample A-S. The
concentrations of PCE detected in all four piezometers exceed the New Jersey GWQS and MCL
of 1 ppb and 5 ppb, respectively for PCE.

As indicated in the analytical summary tables, PCE was not detected above laboratory
reporting limits in the vertical profile groundwater samples, nor was it detected in the
groundwater samples collected from the two newly-installed monitoring wells during the
November 4, 2010 sampling event. This information suggests that the PCE source area is the
Fischer & Porter/Andrew Glass site as represented by Figure 3-5 which shows the PCE isopleth
oriented directly towards that site.

Similar to the results reported for the 2009 investigation, the majority of the other
CVOCs detected in the groundwater samples collected as part of this scope of work were
detected intermittently and generally at low concentrations. The only other CVOC detected in
the groundwater at concentrations in excess of its respective New Jersey GWQS (but not its
MCL) was 1,1-DCE. As summarized in Table 3-9, 1,1-DCE was detected at concentrations of 3
ppb and 2.5 ppb in two vertical profile samples [VP-16(20-24) and VP-17(45-49), respectively].

It is noted that 1,1-DCE was a contaminant identified at the Wheaton Industries site.
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3.3.4.2.5 Quality Assurance/Quality Control Samples

As stated in the notes associated with the monitoring well groundwater sample analytical
results summary table (Table 3-11), the trip blank submitted to the laboratory as part of this

sampling event did not exhibit detectable concentrations of VOCs.
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4.0 DISCUSSION OF OUI SUPPLEMENTAL RI FINDINGS

The primary objective of the OU1 Supplemental RI was to delineate the horizontal and
vertical extent of the chromium and TCE plumes and to install sentinel wells, which was
accomplished, as discussed in Section 4.1 below.

Low concentrations of TCE that exist somewhat beyond the pumping wells warranted
some study regarding their fate and susceptibility to monitored natural attenuation (MNA), as
discussed in Sections 4.2, 4.3 and 4.4 below.

A secondary, more recent objective of the OU1 Supplemental RI was to confirm or deny

non-SMC contamination sources. This topic is discussed in Section 4.5

4.1 Plume Delineation

The analytical results of the OU1 Supplemental RI indicate that the extent of the VOC
plume, specifically TCE, has been both horizontally and vertically delineated. TCE was not
detected in vertical profile location VP-15A and the co-located monitoring (sentinel) well
SC35D as well as VP-13A and the co-located monitoring (sentinel) well SC36D, which define
the southwestern and northern limits of the VOC plume, respectively.

The plume is also defined vertically. The vertical extent of the TCE plume is confined to
the intermediate and deep portions of the aquifer. Cross-sectional views of the TCE plume are
shown in Figures 4-1 and 4-2. Along the center line of the TCE plume, running approximately
southwest from the Farm Parcel towards VP-15A, the plume is generally confined between
elevations of 40 - 60 feet above mean sea level (ftmsl) down to approximately 30 - 35 feet below
mean sea level (i.e., the approximate elevation of the clay confining layer of the aquifer). Near
the flanks of the plume (i.e., locations VP-13, VP-6 and VP-9A), the TCE is generally confined
to the deepest depth intervals. Along the southern flank, the TCE appears to be confined to
between approximately +20 and -35 ftmsl, at the clay layer. The northern flank, based on the
VP-4 and VP-13 results, appears to be confined to between 40 ftmsl and the clay confining layer
at approximately -25 ftmsl.

4.2 TCE Plume Initial Fate Analysis

TRC performed an initial TCE Plume Stability analysis which was a statistical

assessment on the TCE concentrations of a number of monitoring wells located on or near the
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Farm Parcel to determine the stability of the TCE plume (i.e., increasing, decreasing or no trend
in historical TCE concentrations). The wells evaluated included: SC1D, SC5D, SC18D, SC24D,
SC28D and SC31D. Data from these wells were statistically evaluated using the non-parametric
Mann-Kendall Test and Mann-Whitney U Test to determine if concentrations of TCE are
decreasing at these locations at a minimum 90 percent level of confidence. These statistical tests

are considered to be appropriate for evaluating trends in the data for the following reasons:

e The tests are designed to handle data that are non-parametric (i.e., do not exhibit a
specific distribution such as normal or log normal);

e The data set can contain data collected at irregularly spaced intervals in time; and

e The data set can contain elevated (outlier) values compared to the average or non-

detect results without adversely affecting the outcome of the analysis.
The Mann-Kendall Test requires data from at least four sampling events. The Mann-
Whitney U Test requires at least two years of quarterly data for comparison. Quarterly
monitoring data from January 2004 through January 2010 was used for the statistical evaluation.

The results of the evaluation are summarized below.

Trichloroethene

Monitoring Well

Mann-Kendall Mann-Whitney
SC-1D No Trend No Trend
SC-3D No Trend No Trend
SC-5D No Trend No Trend
Insufficient data to
SC-18D No Trend perform Mann-Whitney
Test
SC-24D Concentrafuon is Concentrafuon is
decreasing decreasing
SC-28D No Trend No Trend
SC-31D No Trend No Trend
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The results of this evaluation clearly indicate that the concentrations of the TCE plume do
not exhibit a statistical trend, or, in other words, the plume is stable (i.e., not increasing or
decreasing) at each of these locations (except for SC24D where the TCE concentrations are
decreasing).

Figure 4-3 represents the historical TCE trends of wells screened in the deep aquifer from
on-site well A, to downgradient wells SC28D, SC5D, SC31D, SC24D and SC1D. As shown by
these line graphs, the TCE plume has exhibited stability over the last four to ten years and has
actually shown a downward trend in SC24D.

In fact, the TCE concentrations along the centerline of the groundwater flow pathway,
downgradient of the Farm Parcel extraction well RIW2, decrease from 19 ppb at SC3D(R), to 7.1
ppb at SC1D (near the edge of the Farm Parcel, and approaching EPA’s MCLs of 5 ppb), to non-
detect at the sentinel well SC35D.

Furthermore, one of the major goals of the OU1 Supplemental RI of delineating the

downgradient TCE plume has been achieved.

4.3 TCE Monitored Natural Attenuation Science

The discussion above indicates that the TCE downgradient of the Farm Parcel is stable.
This is one of the benchmarks of monitored natural attenuation (MNA).

It is useful to understand the established science relative to MNA for TCE.
Mechanisms facilitating the natural attenuation of organic compounds in groundwater include
volatilization, sorption, dispersion, and biodegradation (EPA, 1998). Volatilization and sorption
are mass transfer processes. In volatilization, the mass of a volatile compound in groundwater is
reduced through the transfer of the compound from an aqueous phase into a vapor phase. This
process takes place across the water table interface. Based upon a review of groundwater
analytical data, TCE in the downgradient areas of interest is present in deeper groundwater but is
generally absent or present only at very low concentrations in shallow groundwater. On this
basis, volatilization does not appear to be a significant attenuation process for TCE in the areas
of interest.

Similar to volatilization, sorption is a mass transfer process whereby a volatile organic

compound (e.g., TCE) partitions from a dissolved aqueous phase onto organic carbon that is
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present in the aquifer soils. Sorption is often expressed in terms of a linear isotherm model (i.e.,

Freundlich Isotherm) that is based upon the following equation (EPA, 1989):

Kd = CS/CW = I<oc*foc

Where: K4 = distribution coefficient (volume/mass);
C; = concentration of constituent of interest (mass/mass);
Cy = concentration of constituent of interest in groundwater
(mass/volume);

Koc = organic carbon partitioning coefficient (volume/mass) ;

foc = fraction of organic carbon (dimensionless).
As indicated by the equation presented above, attenuation of dissolved contaminant mass
through sorption is proportional to the amount of organic carbon present in a soil. A limited
amount of information is available regarding organic carbon content of the sandy soils in the
deeper portion of the aquifer (i.e., greater than 100 ftbgs) where groundwater impacts occur.
Soil samples obtained from these depths at monitoring wells MWH-4 and SC-2D(R) and soil
boring STSB-1, which are located in parts of the plume that are adjacent to the areas of interest,
exhibit organic carbon contents ranging from 178 milligrams per kilogram (mg/kg) to 2,340
mg/kg (fo ranging from 0.0002 to 0.002). This f;. is considered to be typical of sands (Walton,
1991) and indicates a low potential for significant sorption. It should be noted that mineral
surfaces may play a role in sorption of organic compounds like TCE at these low f,. values
(Chiou et. al., 1985; Karickhoff, et.al., 1984).

Dispersion neither destroys nor reduces contaminant mass in the aqueous phase. Instead,
dispersion acts as an attenuation mechanism by reducing concentrations of a constituent of
interest in groundwater through diffusion and mechanical mixing that occurs as a result of
variations in groundwater velocity at a macroscopic level.

Biodegradation is considered to be one of the more important mechanisms of natural
attenuation of organic compounds such as TCE, since this process involves a reduction in
contaminant mass. Biodegradation of TCE can occur under anaerobic, anoxic, or aerobic
conditions (Lawrence, 2006). Depending upon the geochemical conditions in the aquifer, TCE
may be used as an electron acceptor, electron donor or it can be co-metabolized. The following

sections discuss these biodegradation mechanisms as described by Lawrence (2006).
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Electron Acceptor Reactions (Reductive Dechlorination) - TCE is typically degraded

under anaerobic and reducing conditions (i.e., low dissolved oxygen in the presence of a suitable
electron donor with oxidation-reduction potentials (ORPs) typically <50 millivolts [mv]). This
process is referred to as reductive dechlorination and is catalyzed by microorganisms in which a
chlorine atom is removed and replaced with a hydrogen atom. The sequential biodegradation of

TCE can be summarized as follows:

TCE > 1,2-DCE or 1,1-DCE > Vinyl Chloride > Ethene > Ethane

As indicated by the reaction pathway shown above, an increase in daughter compounds
(i.e., 1,2-DCE, 1,1-dichloroethene [1,1-DCE], vinyl chloride [VC], ethene, and/or ethane) and an
increase in the concentration of chloride ions, could indicate that reductive dechlorination is
occurring. During sequential reductive dechlorination of TCE to ethane, one mole of daughter
compound is produced for each mole of parent product degraded.

It should be noted that this sequence of biodegradation may be interrupted under anoxic
or anaerobic conditions by another process (i.e., anaerobic direct metabolism) where 1,2-DCE
and/or VC may be directly metabolized by microorganisms to carbon dioxide (CO,). On this
basis, an increase in dissolved CO; or alkalinity along a flow path may be observed if 1,2-DCE
and/or VC are being directly metabolized. Based upon stoichiometry, approximately two moles
of CO, are produced for every mole of 1,2-DCE or VC degraded. Since CO, can form weak
carbonic acid, which dissolves calcite minerals and contributes to alkalinity, alkalinity can serve
as a surrogate indicator of the production of carbon dioxide during biodegradation.

Reductive dechlorination is mediated by electron acceptors which can include nitrate,
ferric iron (Fe'?), sulfate, and/or CO, (EPA, 1998). As each electron acceptor is utilized, it is
converted to its reduced form (e.g., nitrate to nitrite, ferric iron to ferrous iron, sulfate to
hydrogen sulfide, and CO, to methane). Thus, a reduction in the electron acceptor concentrations
along a flow path and/or the presence or accumulation of the corresponding reduced species can

also indicate that reductive dechlorination is occurring.

Aerobic Reactions - Under aerobic conditions, the biodegradation of TCE does not
produce dichloroethenes, VC, ethene or ethane. Instead, TCE may be degraded along three
different pathways by different microorganisms. Each degradation pathway yields different

intermediates (i.e., chloral hydrate, trichloroacetate, trichloroethanol, trichloroethene epoxide,
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formate, dichloroacetate, or carbon monoxide) and one of the following end products: CO,,
oxalate, or glyoxylate. In its simplest form, the aerobic biodegradation of TCE to CO, can be

stoichiometrically expressed as follows:

C,HCL; + 20, (g) =>2CO, (g) + 3CI' + H'

Based upon this equation, for every mole of TCE biodegraded, 2 moles of carbon dioxide
and three moles of chloride would be produced. On this basis, aerobic biodegradation of TCE
could be indicated by increases in CO,, alkalinity, and chloride. It should be recognized,
however, that when dealing with low concentrations of TCE, the concentrations of CO, and
chloride produced during biodegradation will be small and may not be perceptible given the
sensitivity of standard laboratory analytical methods and potential variability of background
concentrations. For example, the aerobic biodegradation of 15 pg/l of TCE would, based upon
the stoichiometric equation presented above, theoretically produce approximately 10 pg/l of CO,
and approximately 12 pg/l of chloride. Given that typical detection limits for chloride and CO,
are measured in mg/l, an increase in chloride or CO, of this magnitude may not be noticeable
given the sensitivity and accuracy of the analytical method.

Cometabolism - Cometabolism describes the dechlorination of TCE catalyzed by an
enzyme or co-factor produced by the bacteria for cellular metabolism. During cometabolism, the
TCE is indirectly transformed by bacteria as they use another substrate (e.g., methane) to meet
their energy requirements. Therefore, other sources of carbon and energy are needed to maintain
bacterial activity. Lawrence (2006) notes that cometabolic degradation of TCE under aerobic
conditions tends to be limited to low concentrations in the pg/l range because higher
concentrations in the mg/l range inhibit microbes that facilitate cometabolic biodegradation
reactions. On this basis, reductions in naturally occurring or anthropogenic sources of organic
carbon along a flow path accompanied by a reduction in TCE could be evidence of cometabolic

biodegradation of TCE.

4.4 MNA of TCE on Downgradient Farm Parcel

Based upon our analysis, processes that potentially affect the attenuation of TCE in deep
groundwater beneath the Farm Parcel include biodegradation, sorption, and dispersion.

Biodegradation of TCE can potentially occur under anaerobic or aerobic conditions via reductive
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dechlorination (anaerobic conditions) and cometabolic pathways (anaerobic, anoxic and oxic
[aerobic] conditions).

Dissolved oxygen concentrations measured in groundwater at monitoring wells SC-1D,
SC-3D(R), and SC-24D using a flow cell during monitoring events conducted in October 2006
and in January 2010 ranged from 0.57 mg/l at well SC-3D(R) during January 2010 to 9.51 mg/I
at well SC-1D during October 2006. The concentration of dissolved oxygen measured in wells
SC-1D and SC-3D(R) was less than 1 mg/l during the January 2010 monitoring event and greater
than 5 mg/l during the October 2006 monitoring event. These dissolved oxygen concentrations
are considered to be representative of anoxic conditions at the low end and oxic (aerobic)
conditions at the higher end.

Redox potentials measured in groundwater at locations SC-1D, SC-3D(R) and at SC-24D
during October 2006 and January 2010 using a silver/silver chloride (Ag/AgCl) with 3.33
moles/l potassium chloride (KCI) reference electrode ranged from 164 mv to 411 mv and are
considered to be representative of oxidizing conditions. According to Weidemeier et. al. (1998),
dissolved oxygen concentrations >0.5 mg/l and ORPs >50 mv will generally suppress reductive
dechlorination biodegradation pathways that could occur under anoxic conditions. Weidemeier
also notes that when sulfate concentrations exceed 20 mg/l, sulfate-reducing bacteria may
compete with bacteria that facilitate reductive dechlorination, thus inhibiting biodegradation of
TCE through reductive pathways.

Sulfate concentrations detected in monitoring wells SC-1D, SC-3D(R), and SC-24D have
generally exceeded 50 mg/l for the past two years and have been increasing in these wells. On
this basis, it appears that biodegradation, if occurring beneath the Farm Parcel, would be through
aerobic mechanisms (i.e., aerobic cometabolism).

CO; is one by-product that is produced during aerobic biodegradation of TCE.
Therefore, an increase in CO,, alkalinity or chloride and/or decrease in dissolved oxygen along a
flow path could be indicative of aerobic biodegradation of TCE. A flow path is interpreted to
exist between wells SC-3D(R) and SC-1D. Samples collected from these monitoring wells
during October 2006 were analyzed for alkalinity, chloride and dissolved oxygen. Based upon
results for these analytes, the dissolved oxygen concentration increased and chloride
concentrations decreased along the flow path between these monitoring wells. Alkalinity was

higher at downgradient well SC1D relative to SC-3D(R).
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Based upon these data and information presented earlier, the mechanisms for attenuation
of TCE in deep groundwater beneath the Farm Parcel that are occurring the fastest appears to be
dispersion and flushing, which are viable mechanisms. Biodegradation at the Farm Parcel is a
slower process.

Because the TCE is stable, and the other analyses, we believe that natural attenuation is

occurring and warrants additional consideration.

4.5 Non-SMC Source Discussion

The following facts have been outlined relative to non-SMC sources in the area:

1. The NJDEP has already identified known and suspected sources and potentially
responsible parties in the area.

2.  TCE trends over time are indicative of a non-SMC source.

3. The broad nature of the VOC plume is indicative of multiple and widespread
sources.

4.  PCE has been historically detected in low concentrations upgradient of SMC. PCE
has not been detected in SMC facility wells located downgradient of past
manufacturing areas. PCE concentrations just downgradient of the SMC facility
have been identified in 2002, 2006, 2009 and 2010 OU1 Supplement RI studies at
concentrations ranging from 5 ppb to 114 ppb which exceed the New Jersey GWQS
and MCL, representing a “spike” in PCE associated with non-SMC sources.

These points are discussed in detail below.

As discussed in detail in Section 2.3.4, the NJDEP documented that multiple non-SMC
sources exist (north and west of the car wash).

As discussed in below, the broad geographic scope of delineation activities has identified
a solvent plume that is of such a shape and size to indicate regional conditions. The portions of
this plume upgradient and side gradient to SMC cannot be attributed to SMC.

In the vicinity of and downgradient of the car wash, several monitoring wells have
exhibited somewhat of an upward trend in the TCE concentration over the past several years
including SC6D, IW2, SC3D(R) and SC31D (Figure 4-7). The deep well SC6D located at the
car wash has exhibited a slight upward trend of TCE (from less than 5 ppb to approximately 10
ppb) since the beginning of 2005. Moving downgradient to intermediate aquifer well TW2

located on the Farm Parcel, TCE exhibited a fairly significant increase in early 2003 (from less
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than 10 ppb to greater than 20 ppb for a majority of the sampling events since then). Deep well
SC3D(R) has shown a slow but steady increase in TCE (from less than 5 ppb to approximately
20 ppb) since about 2003. Deep well SC31D exhibited a notable increase in TCE during 2005
(from less than 5 ppb to approximately 20 ppb) but then decreased to approximately 10 ppb and
has remained fairly stable since then. It is suspected that these upward trends in TCE may likely
be related to the non-SMC sources

PCE, a constituent not used by SMC and not contributed by SMC, is present at
significant concentrations in the area. First, in background wells PCE as low concentrations (1
ppb), indicative of a background/area condition exists. Second, PCE concentrations jump
immediately downgradient of the SMC facility to concentrations of 114 ppb in a shallow
piezometer at the car wash. It should be noted that, both TCE and PCE have been detected in
Farm Parcel wells SC5D, SC24D, SC2D(R) and SC31D. TCE is a first order breakdown by-
product of PCE. Due to the fact that PCE was not historically used in the manufacturing
processes at the SMC facility and has never been detected in SMC facility wells located
downgradient of manufacturing processing areas, and the close proximity of the Farm Parcel
wells to other known industrial facilities (e.g., Wheaton Industries/Galena Lead Crystal, Fischer
& Porter/Andrews Glass, Research Glass, etc.) that have or are currently being investigated by
the NJDEP for chlorinated VOC contamination, the potential exists for the downgradient PCE
and TCE contamination to be originating from source area(s) upgradient of the Farm Parcel but
downgradient of the SMC facility.

In addition, the results of the 2006/2007 OU1 Supplemental RI indicated the presence of
PCE in the deep portion of the aquifer as far as one mile downgradient of the Farm Parcel. PCE
isopleth maps for the shallow, intermediate and deep portions of the aquifer are presented in
Figures 4-4/3-2, 4-5 and 4-6, respectively. It is evident from the figures that PCE is present
throughout all depths of the aquifer and appears to be located in two general areas including
southwest and southeast of the SMC Site.

The area southwest of the Site represents the most significant PCE plume which extends
from the general car wash area towards the west-southwest for nearly one and a half (1.5) miles.
The highest PCE concentrations are found in the shallow aquifer in the car wash area (114 ppb)
and in the deep aquifer at the downgradient VP-3 location (38.6 ppb in the 95-100 ftbgs interval).

The shallow plume in the car wash area, as shown on Figure 3-2, appears to originate from the

Draft OU1 Supplemental RI Shieldalloy Metallurgical Corporation Superfund Site
Report 4-9 Newfield, New Jersey



Fischer & Porter/Andrews Glass site. The PCE plume located southeast of the SMC facility is
much smaller in areal extent, consists of much lower concentrations (maximum of 1.1 ppb) and
appears to be originating from an unknown source located east of the SMC facility. Once again,
this is a strong indication that other potential source area(s) not associated with SMC are
contributing to the off-site VOC contaminant plume.

The results of TRC’s investigation around the Car Wash indicated the presence of TCE,
PCE and other chlorinated VOCs in the groundwater. The concentrations of PCE detected
ranged between 5.8 ppb and 114 ppb and TCE ranged between 0.25 ppb and 32.8 ppb. The
highest concentrations of PCE and TCE detected were in the shallow portion of the aquifer

(between the water table and 49 ftbgs) strongly suggestive of a nearby source area(s).

4.6 Chromium

The OU1 Supplemental RI results indicate that the horizontal and vertical extents of the
total chromium plume have been delineated. Chromium concentrations detected in several of the
vertical profiles located downgradient of the Farm Parcel extraction well RIW2 and screened
within each aquifer depth (i.e., shallow, intermediate, and deep) were below clean-up criteria.
This indicates that RIW2 has effectively contained the chromium plume.

It is noted that the horizontal extent of a portion of the chromium plume is irregular in
shape in one area, but that delineation has been achieved. A “lobe” of the plume appears to
extend to the south of the Site, across the Lacroce property, as indicated in Figure 2-9. It is
possible that significant former or current groundwater diversions (e.g., municipal wells,
irrigation wells, etc.) may have influenced the plume in the deep portion of the aquifer.

Certain temporary, vertical profiling points, detected some chromium, but this is
generally attributed to the turbidity associated with temporary wells. According to the
geochemistry of the aquifer (i.e., Eh and pH), groundwater is under reducing conditions, which is

favorable to natural attenuation.

4.7 Data Gaps
Following completion of the 2009/2010 OU1 Supplemental RI, no significant data gaps

exist for the Site regarding the delineation of chromium and TCE contaminated groundwater. A

robust monitoring well network is in place, extending more than two miles downgradient of the
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Site, which defines the horizontal and vertical extents of chromium and TCE impacts. Semi-
annual sampling is currently conducted on a large majority of these wells to continue to track
groundwater contaminant concentrations and trends. The identified contaminant plumes are at or
near steady state as a result of active groundwater pumping and treatment and natural
degradation and/or reduction of the respective plumes. The identified chromium and TCE
plumes are entirely within defined well-use restriction areas, and as such, exposure risks

associated with the deep plumes are very low.
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50 CONCLUSIONS AND RECOMMENDATIONS

5.1  Plume Delineation
5.1.1 Defined Plume Extent
The field and analytical data developed during the OU1 Supplemental RI has delineated

the chromium and TCE plumes both horizontally and vertically.

The results of the downgradient sentinel wells (SC35D and SC36D) installed during
November 2009, demonstrated the absence of VOCs and chromium. Subsequent sampling of
these wells during January, April and October 2010 confirmed this finding and provide new

sentinel well locations (SC35D and SC36D).

5.1.2 Non-SMC Source Identification

TRC has determined that there are non-SMC sources to the plume in the area, as
supported by the following conclusions:

1. The NJDEP documented that non-SMC sources exist (north and west of the car
wash).

2. TCE concentrations in groundwater demonstrate an uptick overtime, downgradient
of the identified non-SMC locations near Weymouth Road and South West
Boulevard.

3. The broad geographic scope of delineation activities has identified a solvent plume
that is of such a shape and size to indicate regional conditions. The portions of this
plume upgradient and sidegradient to SMC cannot be attributed to SMC.

4. PCE, a constituent not contributed by SMC, is present at significant concentrations in
the area. First, in background wells PCE as low concentrations (1 ppb), indicative of
a background/area condition exists. Second, PCE concentrations jump immediately
downgradient of the SMC facility to concentrations of 114 ppb. A broad PCE plume

exists (over 1 mile from the North Vineland Groundwater contamination area.
It is clear that the PCE is from non-SMC sources, and, generally, that VOC’s south of
Weymouth Road and west of South West Boulevard are impacted by non-SMC sources. It is
believed that at least some of the TCE present southwest of the Farm Parcel is also attributable to

these non-SMC sources.
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52

Recommendations

TRC recommends the following:

1. Site activities should focus on expediting OU1 remediation. Delineation of the chromium
and TCE plumes are complete.

2. The government has already acknowledged the existence of other potentially responsible
parties (and non-SMC contamination). Our investigations have demonstrated that the VOC
plume west of South West Boulevard and south of Weymouth is impacted by non-SMC VOC
contamination. TRC cannot be made liable for non-SMC contributions to OU1. The
government may or may not choose to take steps against non-SMC PRPs.

3. Monitored natural attenuation should be further considered for the TCE downgradient of
the Farm Parcel pumping well (RIW2). The TCE concentrations downgradient of the Farm
Parcel pumping well are low (generally less than 20 ppb), decrease along the plume
centerline to non-detect, are stable, exhibit conditions generally favorable to MNA, exist in
an area where public water is required by a well restriction area, and are likely the result of
non-SMC contributions to the plume.
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TABLE 3-1

VERTICAL GROUNDWATER PROFILING LOG

OU1 Supplemental RI
Shieldalloy Metallurgical Corporation
Newfield, New Jersey

Vertical Approximate .
Ground Water et Pumping (PO
Profiling Sample Date | Interval Rate Purge Volume Drill Cuttings Description Purge Water Description Notes
T (ftbgs) (gpm) (gallons)
Depth to water is approximately 26 ftbgs. Used
10/14/2009 | 25-30 1.0 30 Orange-brown F-M SAND, some c-gravel. Orange-brown silty, then clearing. [whale pump to purge and collect groundwater
sample.
10/14/2009 50-55 3.2 100 Orange-brown F-C SAND, little silt, trace f-gravel. Orange-brown silty, then clearing.
VP-13 10/14/2009 75-80 5.4 70 Orange-brown F-C SAND, little silt, trace f-gravel. thlair:itrléorange-brown silty, then
10/15/2009 | 100-105 2.3 100 Orange-brown F-C SAND, little silt, trace f-gravel. Orange-brown silty, then clearing.
. . . . Driller noted slight auger resistance between
10/15/2009 | 125-130 25 100 Orange-brown F-C SAND, little silt, trace f-gravel. Orange-brown silty, then clearing. 128 and 129 ftbgs.
Depth to water is approximately 15 ftbgs.
10/22/2009 15-20 1.4 50 Orange-brown M-C SAND, trace f-m gravel. Orange-brown silty, then clearing.|Siphoned and poured approx. 21 gallons of
clean water into boring to clear fines from SAT.
10/22/2009 37-42 7.3 80 Orange-brown M-C SAND, trace f-m gravel. Orange-brown silty, then clearing.
VP-13A . . . .
10/22/2009 62-67 1.6 70 Orange-brown F-M SAND, little c-sand, trace silt. Orange-brown silty, then clearing.
10/23/2009 87-92 5.2 125 Orange-brown F-M SAND, little c-sand, trace silt. Orange-brown silty, then clearing.
10/23/2009 | 111-116 3.8 75 Orange-brown F-M SAND, little c-sand, trace silt. Orange-brown silty, then clearing.

Page 1 of 3




TABLE 3-1
VERTICAL GROUNDWATER PROFILING LOG
OU1 Supplemental RI
Shieldalloy Metallurgical Corporation
Newfield, New Jersey

Vertical Approximate .
Ground Water L Pumping (D
Profiling Sample Date | Interval Rate Purge Volume Drill Cuttings Description Purge Water Description Notes
Location (ftbgs) (gpm) (CRIEIE)
Augered to 35 ftbgs and 0.4' water inside
auger. Augered to 40 ftbgs but water not
10/16/2009 35-40 1.1 75 Orange-brown F-C SAND, little m-c gravel, trace silt. |Orange-brown silty, then clearing.|entering auger. Pour clean water inside auger.
Used whale pump to purge and collect
groundwater sample.
10/16/2009 55-60 2.2 50 Brown VF-M SAND, trace silt. Orange-brown silty, then clearing.
VP-14
10/19/2009 80-85 2.6 115 Brown VF-M SAND, trace silt. Orange-brown silty, then clearing.|YSI multi-parameter probe not functioning.
10/19/2009 | 105-110 2.8 80 Brown VF-M SAND, trace silt. Orange-brown silty, then clearing.|YSI multi-parameter probe not functioning.
10/19/2009 | 130-135 3.7 100 Brown VF-M SAND, trace silt. Orange-brown silty, then clearing.
10/12/2009 30-35 34 75 Orange-brown F-M SAND, some silt, trace m-gravel. |Yellow-brown to pale yellow. Depth to water is approximately 27.2-ftbgs.
10/12/2009 | 45-50 6.3 50 Orange-brown F-M SAND, some silt, some m-c gravel. |Orange-brown then clearing.
VP-15 10/13/2009 65-70 3.6 50 Orange-brown F-C SAND, little silt, trace f-m gravel. Yellow-brown then clearing.
10/13/2009 | 88-93 7.1 100 Orange-brown F-C SAND, little silt. Yellow-brown then clearing.
Driller noted slight auger resistance near
10/13/2009 | 114-119 2.2 50 Orange-brown F-C SAND, little silt. Gray and silty, then clearing. bottom of boring. Gray clay smeared on bottom

half of lead auger.
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TABLE 3-1

VERTICAL GROUNDWATER PROFILING LOG

OU1 Supplemental RI
Shieldalloy Metallurgical Corporation
Newfield, New Jersey

Vertical Approximate .
Ground Water LI Pumping AP
Profiling Sample Date | Interval Rate Purge Volume Drill Cuttings Description Purge Water Description Notes
Location (ftbgs) (gpm) (CRIEIE)
10/20/2009 15-20 1.5 50 Light Tan F-M SAND. Orange-brown silty, then clearing. Used whale pump to purge and collect
groundwater sample.
Augered to 38 ftbgs but only pumping small
10/21/2009 38-43 7.1 100 Brown SILTY CLAY. Orange-brown silty, then clearing.|volume of brown-gray silty water. Added clean
water to boring. Augered to 43 ftbgs next day.
VP-15A Driller noted augers were chattering between
. 10/21/2009 | 55-60 3.6 125 Light Brown M-C SAND, trace f-gravel. Orange-brown silty, then clearing.|50 and 55 ftbgs, possibly indicating gravel
layer.
10/21/2009 77-82 4.5 50 Light Brown M-C SAND, trace f-gravel. Orange-brown silty, then clearing. Driller noted that formation was tight between
60 and 70 ftbgs.
10/21/2009 | 99-104 7.9 110 Light Brown M-C SAND, trace f-gravel. Orange-brown silty, then clearing. Trace amount of gray clay observt_ed on teeth of
lead auger after removal from boring.
Notes:

ftbgs - feet below ground surface.
gpm - gallons per minute.
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TABLE 3-2
VERTICAL GROUNDWATER PROFILING WATER QUALITY INDICATOR PARAMETERS

2006-2007 OU1 Supplemental RI
Shieldalloy Metallurgical Corporation
Newfield, New Jersey

Sample ID AnZIa;:e g s;:;’t’:le Temperature | pH | Conductivity Dci)s:;:‘ef‘:‘d Turbidity| ORP | TDS

(ftbgs) (°C) (msiem) | (mgL) | (NTU) | mv) | (o)

VP-1 (15-20) 11/29/2006 | 15-20 21.90 5.36 0.165 2.64 62.2 163 | o011
VP-1 (35-40) 11/28/2006 | 35-40 19.40 5.54 0.081 4.82 192 142 | 0.05
VP-1 (60-65) 11/29/2006 | 60-65 16.40 5.38 0.107 5.00 501 179 | 0.07
VP-1 (85-90) 11/29/2006 | 85-90 15.20 5.25 0.051 8.28 o1 225 | 0.03
VP-1 (105-110) 11/29/2006 | 105-110 15.60 5.27 0.038 4.28 37.8 183 | 0.02
VP-2 (15-20) 11/30/2006 | 15-20 7.14 6.09 0.145 7.14 189 168 | 0.09
VP-2 (35-40) 12/4/2006 | 35-40 15.50 5.46 0.115 1.00 57.7 190 | 0.07
VP-2 (60-65) 12/1/2006 | 60-65 15.30 5.78 0.290 2.02 42.3 146 | 0.9
VP-2 (85-90) 12/1/2006 | 85-90 15.70 5.45 0.181 2.31 67.4 164 | 012
VP-2 (110-115) 12/4/2006 | 110-115 17.00 6.08 0.097 10.64 889 64 | 0.06
VP-3 (25-30) 12/4/2006 | 25-30 13.10 3.27 0.124 11.12 453 188 | 0.08
VP-3 (45-50) 12/5/2006 | 45-50 16.29 4.55 0.591 4.87 188 166 | 0.38
VP-3 (70-75) 12/6/2006 | 70-75 14.83 4.37 0.461 3.88 184 95 | 0.30
VP-3 (95-100) 12/6/2006 | 95-100 16.31 4.56 0.398 4.09 88.6 g2 | 033
VP-3 (115-120) 12/6/2006 | 115-120 12.44 431 0.509 4.25 58 96 | 033
VP-4 (30-35) 12/11/2006 | 30-35 17.10 4.84 0.306 4.50 121 247 | 0.20
VP-4 (50-55) 12/11/2006 | 50-55 16.20 5.11 0.260 9.20 239 230 | 017
VP-4 (75-80) 12/11/2006 | 75-80 15.90 5.47 0.138 5.33 17.4 186 | 0.09
VP-4 (100-105) 12/11/2006 | 100-105 15.60 5.83 0.100 5.44 272 141 | 0.06
VP-4 (121-126) 12/11/2006 | 121-126 15.40 5.63 0.132 6.03 46.8 158 | 0.09
VP-5 (25-30) 12/4/2006 | 25-30 18.70 5.55 0.072 6.08 260 192 | 0.05
VP-5 (45-50) 12/5/2006 | 45-50 15.50 5.46 0.115 1.00 57.7 190 | 0.07
VP-5 (65-70) 12/5/2006 | 65-70 15.30 5.78 0.290 2.02 42.3 146 | 0.9
VP-5 (95-100) 12/5/2006 | 95-100 14.00 5.08 0.099 10.29 211 255 | 0.6
VP-5 (120-125) 12/5/2006 | 120-125 14.50 5.10 0.106 9.58 8.6 251 | 0.07
VP-6 (20-25) 12/7/2006 | 20-25 17.60 5.36 0.075 1.00 437 66 | 0.05
VP-6 (40-45) 12/7/2006 | 40-45 15.40 5.13 0.225 3.01 97.9 207 | 015
VP-6 (60-65) 12/7/2006 | 60-65 15.00 5.20 0.137 4.88 50.4 207 | 0.09
VP-6 (90-95) 12/7/2006 | 90-95 15.00 5.15 0.083 5.20 144 199 | 0.05
VP-6 (115-120) 12/7/2006 | 115-120 14.90 5.18 0.037 6.78 138 211 | 0.02
VP-7 (30-35) 12/12/2006 | 30-35 21.81 4.26 0.075 7.57 361 130 | 0.05
VP-7 (55-60) 12/12/2006 | 55-60 17.13 4.15 0.257 6.30 220 126 | 017
VP-7 (85-90) 12/12/2006 | 85-90 14.06 4.14 0.071 9.47 249 153 | 0.05
VP-7 (115-120) 12/12/2006 | 115-120 13.68 4.11 0.065 7.52 146 166 | 0.04
VP-7 (140-145) 12/12/2006 | 140-145 13.85 4.13 0.071 8.08 0 159 | 0.5
VP-8 (25-30) 12/7/2006 | 25-30 23.44 4.19 0.163 5.98 218 125 | o011
VP-8 (50-55) 12/8/2006 | 50-55 19.58 4.34 0.130 8.90 384 106 | 0.09
VP-8 (80-85) 12/8/2006 | 80-85 13.60 4.77 0.920 411 284 51 | o059
VP-8 (110-115) 12/11/2006 | 110-115 17.16 4.41 0.960 3.27 151 68 | 0.60
VP-8 (135-140) 12/11/2006 | 135-140 20.77 4.25 0.584 3.59 232 125 | 037
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TABLE 3-2
VERTICAL GROUNDWATER PROFILING WATER QUALITY INDICATOR PARAMETERS

2006-2007 OU1 Supplemental RI
Shieldalloy Metallurgical Corporation
Newfield, New Jersey

Sample ID AnZIa;:e g s;:;’t’:le Temperature | pH | Conductivity Dci)s:;:‘ef‘:‘d Turbidity| ORP | TDS

(ftbgs) (°C) (msiem) | (mgL) | (NTU) | mv) | (o)

VP-9 (30-35) 12/13/2006 | 30-35 15.78 4.48 0.176 5.50 94.2 118 | o1l
VP-9 (55-60) 12/13/2006 | 55-60 17.10 5.19 0.086 3.79 593 193 | 0.6
VP-9 (85-90) 12/13/2006 | 85-90 12.90 4.98 0.040 6.94 77.8 261 | 0.03
VP-9 (115-120) 12/13/2006 | 115-120 13.70 4.98 0.940 8.33 5.3 229 | 0.6
VP-9 (140-145) 12/13/2006 | 140-145 14.70 5.23 0.054 6.77 140 200 | 0.04
VP-9A (20-25) 12/12/2006 | 20-25 18.60 5.05 0.118 8.18 119 229 | 0.8
VP-9A (45-50) 12/13/2006 | 45-50 18.00 5.19 0.332 5.44 332 185 | 021
VP-9A (70-75) 12/13/2006 | 70-75 16.30 4.91 0.136 6.98 24 244 | 0.09
VP-9A (100-105) 12/13/2006 | 100-105 15.60 5.78 0.169 6.72 38.7 128 | o011
VP-OA (130-135) 12/13/2006 | 130-135 14.70 5.36 0.062 6.72 79.1 189 | 0.04
VP-10 (20-25) 12/15/2006 | 20-25 20.30 471 0.481 7.88 148 261 | 031
VP-10 (35-40) 12/15/2006 | 35-40 18.20 4.85 0.360 4.92 178 245 | 0.23
VP-10 (60-65) 12/18/2006 | 60-65 16.90 5.33 0.091 2.30 740 173 | 0.06
VP-10 (85-90) 12/18/2006 | 85-90 16.20 5.12 0.115 4.49 0 214 | o0.07
VP-10 (109-114) 12/18/2006 | 109-114 15.90 4.99 0.044 2.93 0 217 | 003
VP-11 (35-40) 1/2/2007 | 35-40 17.50 4.67 0.182 16.72 16 274 | NMm
VP-11 (55-60) 1/3/2007 | 55-60 14.27 4.80 0.279 16.61 0 228 | NMm
VP-11 (85-90) 1/3/2007 | 85-90 12.99 4.90 0.053 17.65 180 235 | NMm
VP-11 (115-120) 1/3/2007 | 115-120 15.24 5.15 0.044 17.47 7 216 | NMm
VP-11 (142-147) 1/3/2007 | 142-147 13.39 5.05 0.039 12.81 190 203 | NMm
VP-12 (25-30) 1/4/2007 | 25-30 17.56 4.61 0.047 11.44 0 256 | NM
VP-12 (55-60) 1/4/2007 | 55-60 16.92 4.81 0.045 10.48 220 233 | NMm
VP-12 (80-85) 1/4/2007 | 80-85 15.20 4.70 0.113 10.45 320 242 | NMm
VP-12 (110-115) 1/5/2007 | 110-115 14.69 4.78 0.051 10.96 0 238 | NMm
VP-12 (140-145) 1/5/2007 | 140-145 14.10 4.80 0.028 10.72 26 243 | NMm
Minimum 7.14 3.27 0.028 1.00 0 51 | 002
Maximum 23.44 6.09 0.960 17.65 889 274 | 0.60
Average 16.00 459 0.199 6.84 167 182 | 013
Standard Deviation 2.52 0.54 0.214 3.89 178 56 | 0.3

Notes:
All vertical profiling samples collected via a screened auger tool equipped with a packer/submersible pump assembly.
Temperature, pH, conductivity, DO, turbidity and ORP determined with a Horiba U-22XD multi-parameter meter installed in a flow-through cell.
Shaded results - Indicate ORP value is considered approximate due to the discovery that one of the ORP meters was not operating
properly; consequently a second ORP meter was subsequently used to measure the ORP in archived samples.
NM - Not Measured
ORP - Oxidation-reduction potential
TDS - Total dissolved solids
ftbgs - feet below ground surface
°C - Degrees Celsius
mS/cm - MilliSiemens per centimeter
mg/L - Milligrams per liter (parts per million)
NTU - nephelometric turbidity units
mV - Millivolts
g/L - Grams per liter
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VERTICAL GROUNDWATER PROFILING WATER QUALITY INDICATOR PARAMETERS

TABLE 3-2

2009 OU1 Supplemental RI
Shieldalloy Metallurgical Corporation
Newfield, New Jersey

Sample ID Angla;:e d S;:)Ft’:‘e Temperature pH Conductivity Diosxs;::zd Turbidity | ORP | Alkalinity
(ftbgs) (°C) (mS/cm) (mg/L) (NTU) (mV) (mg/L) |

VP-13 (25-30) 10/14/2009 | 25-30 12.82 4.31 0.153 8.59 57.3 302.3 50
VP-13 (50-55) 10/14/2009 | 50-55 13.44 4.65 0.175 2.17 46.9 277.6 10
VP-13 (75-80) 10/14/2009 | 75-80 14.16 4.41 0.125 7.50 8.2 287.0 10
VP-13 (100-105) 10/15/2009 | 100-105 13.99 4.68 0.113 8.20 35.4 252.4 10
VP-13 (125-130) 10/15/2009 | 125-130 14.16 5.05 0.033 8.44 15.1 235.6 10
VP-13A (15-20) 10/22/2009 | 15-20 19.17 4.73 0.462 0.43 44.2 205.2 10
VP-13A (37-42) 10/22/2009 | 37-42 14.50 4.42 0.182 0.23 32.8 213.9 10
VP-13A (62-67) 10/22/2009 | 62-67 16.44 4.80 0.148 0.29 3.7 174.7 15
VP-13A (87-92) 10/23/2009 | 87-92 14.19 4.55 0.100 6.60 26.3 201.2

VP-13A (111-116) 10/23/2009 | 111-116 14.49 4.88 0.037 7.70 15.1 200.7

VP-14 (35-40) 10/16/2009 | 35-40 14.94 4.76 0.252 2.87 180 1775

VP-14 (55-60) 10/16/2009 | 55-60 14.59 4.60 0.085 8.01 36.4 260.9 5
VP-14 (80-85) 10/19/2009 | 80-85 YSI multi-parameter probe not functioning 10
VP-14 (105-110) 10/19/2009 | 105-110 YSI multi-parameter probe not functioning 5
VP-14 (130-135) 10/19/2009 | 130-135 14.32 4.60 0.061 3.67 55.0 251.6 10
VP-15 (30-35) 10/12/2009 | 30-35 17.94 4.94 0.119 8.53 48.7 254.2 5
VP-15 (45-50) 10/12/2009 | 45-50 17.10 4.83 0.071 2.79 33.3 256.7 5
VP-15 (65-70) 10/13/2009 | 65-70 16.38 4.72 0.072 4.87 9.6 246.3 5
VP-15 (88-93) 10/13/2009 | 88-93 15.35 4.61 0.059 5.64 42.4 281.1 5
VP-15 (114-119) 10/13/2009 | 114-119 16.83 4.15 0.036 0.32 65.2 107.7 5
VP-15A (15-20) 10/20/2009 | 15-20 17.28 5.56 0.518 5.77 34.1 131.0 30
VP-15A (38-43) 10/21/2009 | 38-43 14.53 4.75 0.084 4.01 44.6 214.3 5
VP-15A (55-60) 10/21/2009 | 55-60 14.44 4.52 0.049 4.20 43.0 268.5 5
VP-15A (77-82) 10/21/2009 | 77-82 14.83 4.39 0.046 5.72 90.0 261.1 5
VP-15A (99-104) 10/21/2009 | 99-104 14.37 3.67 0.054 6.60 9.2 271.6 5
Minimum 12.82 3.67 0.03 0.23 3.70 107.70 5.00
Maximum 19.17 5.56 0.52 8.59 180.00 | 302.30 50.00
Average 15.23 4.48 0.13 4.92 42.46 231.87 9.80
Standard Deviation 1.57 0.35 0.13 2.90 36.36 49.70 9.95

Notes:

-All vertical profiling samples collected via a screened auger tool equipped with a packer/submersible pump assembly.
-Temperature, pH, conductivity, DO, turbidity and ORP was determined with a YSI 6820 multi-parameter meter installed in a flow-through cell.
-Alkalinity was determined with a Hach Alkalinity Test Kit, Model AL-AP.
ORP - Oxidation-reduction potential
ftbgs - feet below ground surface

°C - Degrees Celsius

mS/cm - MilliSiemens per centimeter
mg/L - Milligrams per liter (parts per million)
NTU - nephelometric turbidity units

mV - Millivolts
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TABLE 3-2

VERTICAL GROUNDWATER PROFILING WATER QUALITY INDICATOR PARAMETERS

2010 OU1 Supplemental RI

Shieldalloy Metallurgical Corporation
Newfield, New Jersey

Sample ID An[':\la;:e d S;::t)rl‘e Temperature pH Conductivity Dg:)z:f‘d Turbidity [ ORP
(ftbgs) (°C) (mS/cm) (mg/L) (NTU) (mV)
VP-16 (20-24) 10/5/2010 20-24 16.99 6.10 0.789 0.18 1133.0 | -525.0
VP-16 (45-49) 10/5/2010 45-49 16.56 7.11 0.592 0.27 1130.0 -581.0
VP-16 (70-74) 10/5/2010 70-74 16.35 8.04 0.549 0.41 1128.0 | -410.0
VP-16 (95-99) 10/4/2010 95-99 16.49 7.78 0.566 1.35 1129.0 -241.0
VP-16 (120-124) 10/4/2010 | 120-124 16.69 5.34 0.340 6.12 429.0 -44.0
VP-17 (20-24) 10/7/2010 20-24 21.56 5.77 0.090 0.89 7.5 -75.8
VP-17 (45-49) 10/7/2010 | 45-49 18.40 6.17 0.364 -0.07 1203.0 | -396.1
VP-17 (70-74) 10/7/2010 70-74 17.56 7.47 0.234 5.59 1201.1 -110.3
VP-17 (95-99) 10/7/2010 95-99 18.06 8.86 0.297 3.90 1205.6 | -207.5
VP-17 (120-124) 10/7/2010 | 120-124 20.45 5.53 0.232 2.10 284.0 -22.3
VP-18 (20-24) 10/6/2010 20-24 NM 6.43 0.132 0.87 1223 -369.8
VP-18 (45-49) 10/6/2010 45-49 18.31 6.70 0.313 1.66 1208 -194.2
VP-18 (70-74) 10/6/2010 70-74 17.72 7.82 0.269 5.16 1203.2 | -162.2
VP-18 (95-99) 10/6/2010 95-99 17.68 9.71 0.317 6.16 1202.6 -202.6
VP-18 (117-121) 10/6/2010 | 117-121 17.86 5.25 0.131 7.95 516.7 70.0
VP-19 (20-24) 10/8/2010 20-24 17.45 5.41 0.084 0.17 453.7 29.9
VP-19 (45-49) 10/8/2010 | 45-49 16.76 6.39 0.288 0.16 11935 | -427.4
VP-19 (70-74) 10/8/2010 70-74 16.36 7.94 0.291 2.73 1190.1 -89.4
VP-19 (95-99) 10/8/2010 95-99 16.07 6.52 0.250 1.61 906.4 -1.5
VP-19 (120-124) 10/8/2010 | 120-124 15.80 5.96 0.227 0.28 1185.5 | -152.8
Minimum 15.80 5.25 0.08 -0.07 7.50 -581.00
Maximum 21.56 9.71 0.79 7.95 1223.00 70.00
Average 17.53 5.94 0.32 2.37 956.65 | -205.65
Standard Deviation 1.45 1.24 0.18 2.51 384.01 | 188.55

Notes:

(1) No average pH was calculated because pH values are exponents.

-All vertical profiling samples collected via Geoprobe 8040DT direct-push rig with deployable screen.

-Temperature, pH, conductivity, DO, turbidity and ORP was determined with a YSI 6820 multi-parameter meter installed in a flow-through cell.

ORP - Oxidation-reduction potential
ftbgs - feet below ground surface

°C - Degrees Celsius

mS/cm - MilliSiemens per centimeter

mg/L - Milligrams per liter (parts per million)

NTU - nephelometric turbidity units
mV - Millivolts
NM - Not Measured
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TABLE 3-3

VERTICAL GROUNDWATER PROFILING SAMPLE SUMMARY

2009/2010 OU1 Supplemental RI
Shieldalloy Metallurgical Corporation

Newfield, New Jersey

Approximate

Approximate Field Test
Sample ID c Date Ground Sample Sample Laboratory Analytical Parameter " Analytical Notes @
ollected Surface Depth Elevation Parameters @
Elevation
(ftmsl) (ftbgs) (ftmsl)

VP-13 (25-30) 10/14/2009 102 25-30 77t0 72 |[VOCs, Total Cr, Cr™°, Nitrate, Methane & Fe" Alkalinity

VP-13 (50-55) 10/14/2009 102 50-55 52t0 47 |VOCs, Total Cr, Cr*®, Nitrate, Methane & Fe" Alkalinity

VP-13 (75-80) 10/14/2009 102 75-80 27t022 [VOCs, Total Cr, Cr'°, Nitrate, Methane & Fe" Alkalinity

VP-13 (100-105) 10/15/2009 102 100-105 2t0-3  |VOCs, Total Cr, Cr'®, Nitrate, Methane & Fe* Alkalinity

VP-13 (125-130) 10/15/2009 102 125-130 | -23to0-28 |VOCs, Total Cr, Cr, Nitrate, Methane & Fe" Alkalinity

VP-13A (15-20) 10/22/2009 89 15-20 741069 [VOCs, Total Cr, Cr'°, Nitrate, Methane & Fe" Alkalinity

VP-13A (37-42) 10/22/2009 89 37-42 521047 [VOCs, Total Cr, Cr'°, Nitrate, Methane & Fe" Alkalinity

VP-13A (62-67) 10/22/2009 89 62-67 27t0 22 |VOCs, Total Cr, Cr*®, Nitrate, Methane & Fe" Alkalinity

VP-13A (87-92) 10/23/2009 89 87-92 2t0-3  |VOCs, Total Cr, Cr'®, Nitrate, Methane & Fe" Alkalinity MS, MSD
VP-13A (111-116) 10/23/2009 89 111-116 | -22to-27 |VOCs, Total Cr, Cr, Nitrate, Methane & Fe" Alkalinity

VP-14 (35-40) 10/16/2009 100 35-40 651060 [VOCs, Total Cr, Cr'°, Nitrate, Methane & Fe" Alkalinity

VP-14 (55-60) 10/16/2009 100 55-60 451040 |VOCs, Total Cr, Cr'°, Nitrate, Methane & Fe" Alkalinity

VP-14 (80-85) 10/19/2009 100 80-85 20to 15 [VOCs, Total Cr, Cr'°, Nitrate, Methane & Fe" Alkalinity

VP-14 (105-110) 10/19/2009 100 105-110 -5t0-10 |VOCs, Total Cr, Cr*®, Nitrate, Methane & Fe" Alkalinity MS, MSD
VP-24 (105-110) 10/19/2009 100 105-110 -5t0-10 |VOCs, Total Cr, Cr*®, Nitrate, Methane & Fe" Alkalinity Field Duplicate
VP-14 (130-135) 10/19/2009 100 130-135 | -30to-35 |VOCs, Total Cr, Cr, Nitrate, Methane & Fe" Alkalinity

VP-15 (30-35) 10/12/2009 91 30-35 61t0o56 [VOCs, Total Cr, Cr'°, Nitrate, Methane & Fe" Alkalinity

VP-15 (45-50) 10/12/2009 91 45-50 46041 |VOCs, Total Cr, Cr'°, Nitrate, Methane & Fe" Alkalinity

VP-15 (65-70) 10/13/2009 91 65-70 26t0 21 |VOCs, Total Cr, Cr*®, Nitrate, Methane & Fe" Alkalinity

VP-15 (88-93) 10/13/2009 91 88-93 3to-2 |VOCs, Total Cr, Cr'®, Nitrate, Methane & Fe" Alkalinity

VP-15 (114-119) 10/13/2009 91 114-119 | -23to0-28 |VOCs, Total Cr, Cr, Nitrate, Methane & Fe" Alkalinity

VP-15A (15-20) 10/20/2009 76 15-20 61t056 [VOCs, Total Cr, Cr'°, Nitrate, Methane & Fe" Alkalinity

VP-15A (38-43) 10/21/2009 76 38-43 38t0 33 [VOCs, Total Cr, Cr*®, Nitrate, Methane & Fe" Alkalinity

VP-15A (55-60) 10/21/2009 76 55-60 21to 16 |VOCs, Total Cr, Cr*®, Nitrate, Methane & Fe" Alkalinity

VP-15A (77-82) 10/21/2009 76 77-82 -1t0-6 |VOCs, Total Cr, Cr*®, Nitrate, Methane & Fe" Alkalinity

VP-15A (99-104) 10/21/2009 76 99-104 -231t0-28 [VOCs, Total Cr, Cr'®, Nitrate, Methane & Fe* Alkalinity

VP-25A (99-104) 10/21/2009 76 99-104 | -23to-28 |VOCs, Total Cr, Cr, Nitrate, Methane & Fe " Alkalinity Field Duplicate
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TABLE 3-3

VERTICAL GROUNDWATER PROFILING SAMPLE SUMMARY

2009/2010 OU1 Supplemental RI
Shieldalloy Metallurgical Corporation

Newfield, New Jersey

Approximate

Approximate Field Test
Sample ID Coli::::e d g::;:: S;::t):‘e Sample Laboratory Analytical Parameter " Analytical Notes @
. Elevation Parameters ®
Elevation
(ftmsl) (ftbgs) (ftmsl)
VP-16 (20-24) 10/5/2010 91 20-24 71t0 67 |VOCs, Total Cr and Cr™ (Filtered and Unfiltered) NA
VP-16 (45-49) 10/5/2010 91 45-49 461042 |VOCs, Total Cr and Cr'® (Filtered and Unfiltered) NA
VP-16 (70-74) 10/5/2010 91 70-74 21to 17 |VOCs, Total Cr and Cr™ (Filtered and Unfiltered) NA
VP-16 (95-99) 10/4/2010 91 95-99 -4 10 -8 VOCs, Total Cr and Cr'® (Filtered and Unfiltered) NA
VP-16 (120-124) 10/4/2010 91 120-124 | -29t0-33 [VOCs, Total Crand Cr ™ (Filtered and Unfiltered) NA
VP-17 (20-24) 10/7/2010 91 20-24 71t0 67 |VOCs, Total Cr and Cr™ (Filtered and Unfiltered) NA
VP-17 (45-49) 10/7/2010 91 45-49 461042 |VOCs, Total Cr and Cr'® (Filtered and Unfiltered) NA
VP-17 (70-74) 10/7/2010 91 70-74 21to 17 |VOCs, Total Cr and Cr™ (Filtered and Unfiltered) NA
VP-17 (95-99) 10/7/2010 91 95-99 -4 10 -8 VOCs, Total Cr and Cr'® (Filtered and Unfiltered) NA
VP-17 (120-124) 10/7/2010 91 120-124 | -29t0-33 [VOCs, Total Crand Cr™ (Filtered and Unfiltered) NA
VP-18 (20-24) 10/6/2010 92 20-24 721068 |VOCs, Total Cr and Cr™ (Filtered and Unfiltered) NA
VP-18 (45-49) 10/6/2010 92 45-49 471043 |VOCs, Total Cr and Cr'® (Filtered and Unfiltered) NA
VP-18 (70-74) 10/6/2010 92 70-74 221018 |VOCs, Total Cr and Cr™ (Filtered and Unfiltered) NA
VP-18 (95-99) 10/6/2010 92 95-99 -3to -7 VOCs, Total Cr and Cr*® (Filtered and Unfiltered) NA
VP-18 (117-121) 10/6/2010 92 117-121 | -281t0-32 [VOCs, Total Crand Cr (Filtered and Unfiltered) NA
VP-19 (20-24) 10/8/2010 93 20-24 731069 |VOCs, Total Cr and Cr™ (Filtered and Unfiltered) NA
VP-19 (45-49) 10/8/2010 93 45-49 4810 44 |VOCs, Total Cr and Cr'® (Filtered and Unfiltered) NA
VP-19 (70-74) 10/8/2010 93 70-74 23t0 19 |VOCs, Total Cr and Cr™ (Filtered and Unfiltered) NA
VP-19 (95-99) 10/8/2010 93 95-99 -2 10 -6 VOCs, Total Cr and Cr*® (Filtered and Unfiltered) NA
VP-19 (120-124) 10/8/2010 93 117-121 | -27t0-31 [VOCs, Total Crand Cr™ (Filtered and Unfiltered) NA

Notes:

(1) - Analyzed by New Jersey-certified Accutest Laboratories of Dayton, New Jersey and Marlborough, Massachusetts.

(2) - Alkalinity analyzed on-site using HACH Model AL-AP Drop Count Titration Test Kit.

(3) - Laboratory duplicates submitted to Accutest Laboratories for internal QA/QC measures. Field duplicates submitted to Accutest Laboratories as "blind" duplicates.

ftmsl - feet above mean sea level
ftbgs - feet below ground surface

Analytical Methods:

VOCs - Volatile Organic Compounds by EPA Method 624
Total Cr. - Total chromium by SW-846 Method 6010B
Cr*® - Hexavalent chromium by SW-846 Method 7196A
Methane by SW-846 Method 3810 modified
Nitrate by EPA Method 300 (Methods for the Determination of Inorganic Substances in Environmental Samples, "EPA/600/R-93/100", August 1993)
Fe+2 - Ferrous iron by Method 3500 FeB (Standard Methods for the Examination of Waters and Waste Waters, 20th Ed., 1998)

NA - Not Analyzed
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TABLE 3-4

QUALITY ASSURANCE / QUALITY CONTROL SAMPLE SUMMARY

OU1 Supplemental RI

Shieldalloy Metallurgical Corporation

Newfield, New Jersey

Field Test Analytical

- 1
Sample ID Sample Date Laboratory Analytical Parameter " Parameters Notes
TB101209 10/12/09 VOCs Not Analyzed Trip Blank
FB101209 10/12/09  [vOCs, Total Cr, Cr*®, Nitrate, Methane & Fe*? Not Analyzed Field Blank
FB101309 10/13/09  [VOCs, Total Cr, Cr*®, Nitrate, Methane & Fe™” Not Analyzed Field Blank
TB101309 10/13/09 VOCs Not Analyzed Trip Blank
TB101409 10/14/09 VOCs Not Analyzed Trip Blank
FB101409 10/14/09 VOCs, Total Cr, Cr*°, Nitrate, Methane & Fe* Not Analyzed Field Blank
FB101509 10/15/09  [VOCs, Total Cr, Cr*®, Nitrate, Methane & Fe*” Not Analyzed Field Blank
TB101509 10/15/09 VOCs Not Analyzed Trip Blank
FB101609 10/16/09  [VOCs, Total Cr, Cr*® & Nitrate Not Analyzed Field Blank
TB101609 10/16/09 VOCs Not Analyzed Trip Blank
FB101909 10/19/09 VOCs, Total Cr, Cr*®, Nitrate & Methane Not Analyzed Field Blank
TB101909 10/19/09 VOCs Not Analyzed Trip Blank
TB102009 10/20/09 VOCs Not Analyzed Trip Blank
FB102009 10/20/09 VOCs, Total Cr, Cr*®, Nitrate, Methane & Fe* Not Analyzed Field Blank
FB102109 10/21/09  [VOCs, Total Cr, Cr*®, Nitrate, Methane & Fe*? Not Analyzed Field Blank
TB102209 10/22/09 VOCs Not Analyzed Trip Blank
FB102209 10/22/09  [VOCs, Total Cr, Cr*®, Nitrate, Methane & Fe™” Not Analyzed Field Blank
FB102309 10/23/09  [vOCs, Total Cr, Cr*® Nitrate, Methane & Fe*? Not Analyzed Field Blank
TB102309 10/23/09 VOCs Not Analyzed Trip Blank
B 11/04/10 VOCs Not Analyzed Trip Blank

Notes:

(1) - Analyzed by New Jersey-certified Accutest Laboratories of Dayton, New Jersey.
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TABLE 3-5

MONITORING WELL DEVELOPMENT SUMMARY
OU1 Supplemental RI

Shieldalloy Metallurgical Corporation

Newfield, New Jersey

Purge Volume

Final Turbidity

Well ID Purge Time (Gallons) (NTU)
SC33D 1 hour, 30 minutes 170 26.1
SC34D 2 hours 160 8.61
SC35D 2 hours, 5 minutes 170 20.1
SC36D 1 hour, 30 minutes 115 4.0
SC37S 40 minutes 50 *
SC38l 25 minutes 50 *
Notes:

* The turbidity of the development water was not measured, however the well was developed until the
water was visibly free of suspended solids.
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[Sample D Units
|[Approximate Ground Surface Elevation (ftmsl)
Depth Interval (ftbgs)

[Approximate Sample Elevation (ftmsl)

VERTICAL GROUNDWATER PROFILIING ANALYTICAL RESULTS (2009 Investigation)

OU1 Supplemental RI
Shieldalloy Metallurgical Corporation
Newfield, New Jersey

Date Sampled
Duplicate of VP

[Notes 14(105-110)
Volatile Organic Compounds (VOCs)
Benzene ug/L ND ND ND ND ND ND ND [ 8a [ 17 [ 312 | ND ND ND ND ND ND 02 5
Carbon Tetrachloride ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 04 5
Chioroform ug/L ND 059 ND ND ND ND ND 03) ND ND ND ND ND ND ND ND 70 80
1,1-Dichloroethane ug/L ND 1.8 0.6 ND ND ND ND 0.45) ND ND ND ND ND ND ND ND 50 -
1,2 Dichloroethene (Cis) ug/L ND 0.74 ND ND ND ND ND ND ND ND ND ND ND ND ND 051) 70 70
[Methylene Chioride ug/L ND ND ND ND ND ND ND 093] ND ND ND ND ND ND ND ND 3 -
[Xylenes (Total) ug/L ND ND ND ND ND ND ND 34 ND ND ND ND ND ND ND ND 1,000 10,000
[VOC TICs (Total) ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - -
inorganics
Total Chromium ug/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 13.1 <10 <10 <10 <10 <10 100 100
Hexavalent Chromium (Cr".’) ug/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 - -
Field Screening Analyses
[Total Alkalinity me/L 50 10 10 10 10 10 10 15 5 5 5 10 5 10 10 5 - -
Ground Water Chemistry Parameters
Ferrous Iron (Fe™) mg/L 0.29 0.14 022 031 <0.1 17 0.25 0.78 0.25 <0.1 0.89 039 043 043 048 038 - -
Methane ug/L <0.3 <0.3 <0.3 0.07318 <0.3 8.73 0.18 102 <0.3 0.23 5.37 <0.3 <0.3 0.072 )8 <03 0.16 18 - -
Nitrogen as Nitrite mg/L <0.01 <0.01 <0.01 <0.01 <0.01 0.019 <0.01 0.019 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 1 1
Nitrogen as Nitrate mg/L 8.2 9.2 9.4 3 5.5 5.9 3.7 10 10
NOTES:

of the New. Y Water Quality (N.J.A.C. 7:9C) or site-specific clean-up criterion.

Underlined results indicate an exceedance of the Federal Drinking Water Maximum Contaminant Levels (40 CFR, Chapter 1, Part 141).
Al by New Accutest Laboratories of Dayton, New Jersey or Marlborough, MA.

(1) - Ground water clean-up criterion for total chromium specified in the Record of Decision (September 1996) of 100 uglL.

VOC TiCs - Tentatively Identiied Compounds

NA - Not Analyzed

ND - Non-detect

fibgs - feet below ground surface
malL - milligrams per liter (parts per million)
uglL - micrograms per lter (parts per billon)
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VERTICAL GROUNDWATER PROFILIING ANALYTICAL RESULTS (2009 Investigation)

TABLE 3-6

OU1 Supplemental RI
Shieldalloy Metallurgical Corporation
Newfield, New Jersey

[Sample ID Units

\pproxi und Surface Elevation (ftmsl)
Depth Interval (ftbgs)

\pp Sample Elevation (ftmsl)
Date Sampled

Duplicate of VP-

e 15A (99-104)
Volatile Organic Compounds (VOCs)
Benzene ug/L ND ND ND ND ND ND ND ND ND ND ND 0.2 5
Carbon Tetrachloride ug/L ND ND ND ND ND ND ND ND ND ND ND 0.4 5
Chloroform ug/L ND ND 0.34) ND ND ND ND ND ND ND ND 70 80
1,1-Dichloroethane ug/L ND ND ND ND ND ND ND ND ND ND ND 50 -
1,2-Dichloroethene (Cis) ug/L ND ND ND ND ND ND ND ND ND ND ND 70 70
Methylene Chloride ug/L ND ND ND ND ND ND ND ND ND ND ND 3 -
Trichloroethene ug/L ND ND ND (S ND ND ND ND ND ND ND 1 5
Xylenes (Total) ug/L ND ND ND ND ND ND ND ND ND ND ND 1,000 10,000
\VOC TICs (Total) ug/L ND ND 14.4) ND ND ND ND ND ND ND ND - -
Inorganics
Total Chromium ug/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 100 100
; lent Chromium (Cr*®) ug/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 - -
Field Screening Analyses
Total Alkalinity mg/L 5 5 5 5 5 30 5 5 5 5 5 -- -
Ground Water Chemistry Parameters
Ferrous Iron (FE_'+ ) mg/L <0.1 0.17 0.17 <0.1 0.7 0.41 0.27 0.13 0.14 0.15 0.11 - -
Methane ug/L 0.12 0.34 <0.3 0.14 1.83 <0.3 0.10.JB 0.21J8 0.56 B 0.2418 0.141B - -
Nitrogen as Nitrite mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 1 1
Nitrogen as Nitrate mg/L 0.78 1.2 1.8 5 <0.11 4 2.2 3.2 3.7 5.1 5.3 10 10

NOTES:

Gray shaded results indicate an exceedance of the New Jersey Ground Water Quality Standards (N.J.A.C. 7:9C) or site-specific clean-up criterion.

Underlined results indicate an exceedance of the Federal Drinking Water Maximum Contaminant Levels (40 CFR, Chapter 1, Part 141).
All laboratory analyses conducted by New Jersey-certified Accutest Laboratories of Dayton, New Jersey or Marlborough, MA.
(1) - Ground water clean-up criterion for total chromium specified in the Record of Decision (September 1996) of 100 ug/L.

VOC TICs - Tentatively Identified Compounds
NA - Not Analyzed

ND - Non-detect

ftbgs - feet below ground surface

mglL - milligrams per liter (parts per million)

ug/L - micrograms per liter (parts per billion)
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TABLE 3-7
MONITORING WELL ANALYTICAL RESULTS
OCTOBER - DECEMBER 2009
OU1 Supplemental RI
Shieldalloy Metallurgical Corporation
Newfield, New Jersey

Well Number Units SC33D SC34D SC35D SC36D New Jersey Federal Drinking
Screened Interval (ftbgs) 82.5-92.5 130-140 89.5-99.5 107-117 Ground Water Water Maximum
Sample Date 11/19/2009 11/19/2009 12/7/2009 12/7/2009 Quality Standards ") | Contaminant Levels
Volatile Organic Compounds (VOCs)

1,2-Dichloroethene ug/L ND 0.67J ND ND 70 70
Tetrachloroethene ug/L 0.74J ND ND ND 0.4 5
Toluene ug/L 0.23J ND ND ND 600 1,000
Trichloroethene ug/L ND 3547, ND ND 1 5

VOC TICs ug/L 3.1J ND ND ND -- --
Methane ug/L 0.43 11.9 0.34 0.7 -- --
Inorganics

Chromium (Total) ug/L <10 <10 <10 <10 100 100
Hexavalent Chromium (Cr*e) ug/L 49B <10 <10 <10 -- --
Sodium ug/L 28,500 67,000 8,410 7,290 50,000 --
Aquifer Chemistry Parameters

Ferrous Iron (Fe*z) (laboratory analysis) mg/L 0.095 B 0.28 <0.2 <0.2 0 --
Ferrous Iron (Fe*z) (field screening) mg/L ND ND ND ND 0 --
Nitrogen as Nitrate mg/L 2.5 2.2 3.8 3.2 10 10
Nitrogen as Nitrite mg/L <0.01 0.017 <0.01 0.017 1 1
Alkalinity (field screening) mg/L 40 68 15 10 -- --

pH @ NA 9.75 7.08 8.23 6.28 6.5t0 8.5 -
Temperature °C 13.44 13.02 13.48 12.75 -- --
Specific Conductivity mS/cm 0.216 0.882 0.095 0.079 - -

Sulfate mg/L 34.6 316 6.7 6.6 250 --

NOTES:

Shaded results indicate an exceedance of the New Jersey Ground Water Quality Standards (N.J.A.C. 7:9C) or site-specific clean-up criterion.

Underlined results indicate an exceedance of the Federal Drinking Water Maximum Contaminant Levels (40 CFR, Chapter 1, Part 141).

ftbgs - feet below ground surface
ug/L - micrograms per liter.

mg/L - milligrams per liter.

ND - Non-Detect

NA - Not Analyzed

°C - degrees Celsius.

mS/cm - milliSiemens per centimeter.

METHODS:

VOCs - Volatile Organic Compounds via EPA Method 624.

Total Chromium via SW-846 Method 6010B.
Hexavalent Chromium via SW-846 Method 7196A.

(1) - Ground water clean-up criterion for total chromium specified in the Record of Decision (ROD - September 1996) of 100 ug/L.
(2) - Ferrous iron analyzed by NJ-certified Accutest Laboratories of Dayton, New Jersey.

(3) - Ferrous iron field analyzed using HACH Ferrous Iron Model IR-18C Test Kit.

(4) - Field tested pH result expressed in standard units.

QUALIFIERS:
B - Indicates value is >= minimum detection limit but < reporting limit
J - Indicates an estimated value (organics).

Ferrous Iron via Method 3500 FeB (Standard Methods for the Examination of Waters and Waste Waters, 20th Ed., 1998).

Sulfate via EPA Method 300.0
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TABLI

E 3-8

GROUNDWATER QUALITY CONTROL SAMPLE ANALYTICAL RESULTS

OU1 Suppl

lemental RI

Shieldalloy Metallurgical Corporation
Newfield, New Jersey

|Sample ID Units | TB101209 | FB101209( FB101309 | TB101309 [ TB101409 | FB101409 | FB101509 | TB101509 | FB101609 | TB101609 | FB101909 [ TB101909 [ TB102009 | FB102009 | FB102109 | TB102209 | FB102209 [ FB102309 | TB102309 | FB111909 | TB120709 New Jersey Federal Drinking
[Date Sampled 10/12/09 | 10/12/09 | 10/13/09 | 10/13/09 10/14/09 10/14/09 | 10/15/09 | 10/15/09 | 10/16/09 10/16/09 10/19/09 | 10/19/09 | 10/20/09 | 10/20/09 10/21/09 10/22/09 10/22/09 10/23/09 10/23/09 | 11/19/09 12/7/09 | Groundwater Quality | Water Maximum
[Notes Trip Blank |Field Blank| Field Blank | Trip Blank | Trip Blank | Field Blank | Field Blank | Trip Blank | Field Blank | Trip Blank | Field Blank | Trip Blank | Trip Blank [ Field Blank | Field Blank | Trip Blank | Field Blank | Field Blank | Trip Blank | Field Blank | Trip Blank Standards"” Contaminant Levels
Volatile Organic Compounds (VOCs]
Benzene ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.85 ND ND ND ND 0.2 5
Methylene Chloride ug/L ND ND ND 0.33J 0.39J ND ND ND ND ND ND 0.29J 0.28J ND ND ND 0.27J ND ND ND ND 3 -
Inorganics
[ Total Chromium ug/L NA <10 <10 NA NA <10 <10 NA <10 NA <10 NA NA <10 <10 NA <10 <10 NA <10 NA 100 100
Hexavalent Chromium (Cr*®) ug/L NA <10 <10 NA NA <10 <10 NA <10 NA <10 NA NA <10 <10 NA <10 <10 NA <10 NA - -
Sodium ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10,000 NA 50,000 -
Ground Water Chemistry Parameters
IFEUOuS Iron (Fe™) mg/L NA <0.1 <0.1 NA NA <0.1 <0.1 NA NA NA NA NA NA <0.1 <0.1 NA <0.1 <0.1 NA <0.2 NA 0.3 -
Methane ug/L NA 0.99 0.47 NA NA <0.3 0.42 NA NA NA 0.26 NA NA <0.3 <0.3 NA 0.17 0.14 NA 0.15 NA - -
Nitrogen as Nitrite mg/L NA <0.01 <0.01 NA NA <0.01 <0.01 NA <0.01 NA <0.01 NA NA <0.01 <0.01 NA <0.01 <0.01 NA <0.01 NA 1 1
Nitrogen as Nitrate mg/L NA <0.11 <0.11 NA NA <0.11 <0.11 NA <0.11 NA <0.11 NA NA <0.11 <0.11 NA <0.11 <0.11 NA <0.11 NA 10 10
Sulfate mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.30B NA 250 -
NOTES:

Shaded resuls indicate an exceedance of the New Jersey Ground Water Quality Standards (N.J.A.C. 7:9C).
Underlined results indicate an exceedance of the Federal Drinking Water Maximum Contaminant Levels (40 CFR, Chapter 1, Part 141),
Al laboratory analyses conducted by New Jersey-certified Accutest Laboratories of Dayton, New Jersey.
(1) - Ground water clean-up criterion for total chromium specified i the Record of Decision (September 1996) of 100 ug/L.

NA - Not Analyzed

ND - Non-detect

mgiL - milligrams per liter
uglL - micrograms per liter

LABORATORY ANALYSES / METHODS:
VOCs - Volatile Organic Compounds by EPA Method 624
Total Cr. - Total Chromium by SW-846 Method 60108
Cr+6 - Hexavalent Chromium by SW-846 Method 7196A
Nitrite/Nitrate by EPA Method 300 (Mehtods for the Determination of Inorganic Substances in Environmental Samples, "EPA/600/R-93/100", August 1993)
Fe-+2 - Ferrous Iron by Method 3500 FeB (Standard Methods for the Examination of Waters and Waste Waters, 20th Ed., 1998)

QUALIFIERS

J-Indicates an estimated value
B - Indicates a result >= MDL but < RL
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ABLE 3-9

VERTICAL GROUNDWATER PROFILING ANALYTICAL RESULTS (2010 Investigation)

OU1 Supplemental RI
ical C

y
Newfield, New Jersey

Volatile Organic Compounds (VOCS|

Chloroform ug/L ND ND ND ND ND ND ND ND 034) ND 70 80
1,4-Dichlorobenzene ug/L 0.75 J ND ND ND ND ND 039 ) ND ND ND 75 75
1,1-Dichloroethane ug/L ND 0.62 J 2.1 1 ND ND ND 2 2.7 ND 50 -
1,1-Dichloroethene ug/L ND 048 J ND ND ND 044 ) 0.64 ) ND 1 7

cis 1,2-Dichloroethene ug/L 9 ND ND ND ND ND 13.7 ND ND ND 70 70
1,1,1-Trichloroethane ug/L 3.9 0.35 J 0.86 J ND ND ND 3.7 0.87 J 14 ND 30 200
Trichloroethene ug/L ND 0.36 ND ND 036 ) ND 0.52 J 1 5

[ Total TICs ug/L ND ND ND ND ND ND ND ND ND ND - -

Inorganics

Unfiltered

ota Chromiam wil e[ m | am [ wm | s | @ [ am [ wm | s [ amm | w
i Chromium (Cr'™® ug/L <10 <10 <10 170 <10 <10 11 <10 430 2,600 - -

Filtered

[ Total Chromium ug/L 10.7 <10 <10 92 100 100
Hexavalent Chromium (Cr™®) ug/L <10 <10 140 120 <10 <10 <10 100 540 2,900 - -

Vol Organic Compounds (VOCS)

Chloroform ug/L ND ND ND 031 ND ND ND ND ND ND 70 80
1,4-Di ug/L ND ND ND ND ND ND ND ND ND ND 75 75
1,1-Dichloroethane ug/L ND ND 16 ND ND ND ND ND 24 049 50 -

1,1-Dichloroethene ug/L ND 045 ND 045 ND ND ND ND ND ND 1 7

cis 1,2-Dichloroethene ug/L ND ND ND ND ND ND ND ND ND ND 70 70
1,1,1-Trichloroethane ug/L ND 17 060 J 091 ND ND 057 J ND 1 ND 30 200
Trichloroethene ug/L 047 | ND 0.25 ND ND ND ND 058 J 1 5

Total TiCs ug/L ND ND ND ND ND ND ND ND ND ND - -

Inorganics

Unfiltered

Total Chromium ug/L 100 100
" Chromium (Cr*® ug/L <10 <10 <10 33 250 <10 17 54 240 4,300 - -

Filtered

Total Chromium ug/L <10 <10 385 392 <10 <10 <10 100 100
Hexavalent Chromium (Cr™) ug/L <10 <10 2 76 320 <10 <10 <10 220 4,300 - -

NOTES:

Gray shaded results indicate an exceedance of the New Jersey Ground Water Quality Standards (N.J.A.C. 7:9C) or site-specific clean-up criterion.
Underlined results indicate an exceedance of the Federal Drinking Water Maximum Contaminant Levels (40 CFR, Chapter 1, Part 141).

All laboratory analyses by New J % ified Accutest L of Dayton, New Jersey

(1) - Ground water clean-up criterion for total chromium specified in the Record of Decision (September 1996) of 100 ug/L.

VOC TICs - Tentatively Identified Compounds

ND - Non-detect

ftbgs - feet below ground surface

ugl/L - micrograms per liter (parts per billion)
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TABLE 3-10

NJDEP PIEZOMETER ANALYTICAL RESULTS
OU1 Supplemental RI
Shieldalloy Metallurgical Corporation

Sample ID
Well Depth (feet)
Sample Date

Notes

Units

Newfield, NJ

Volatile Organic Compounds (VOCs)

cis 1,2-Dichloroethene

pg/L

Tetrachloroethene

1,1,1-Trichloroethane

Trichloroethene

VOC TICs

pg/L

17.2

ND

8.1

ND

0.37J

70

70

0.4

30

200

ND

ND

Inorganics

Chromium

pg/L

20.6

ND

ND

ND

Hexavalent Chromium (Cr+6)

ug/L

42

ND

ND

ND

NOTES:

Gray shaded results indicate an exceedance of the New Jersey Ground Water Quality Standards (N.J.A.C. 7:9C) or site-specific clean-up criterion.

Underlined results indicate an exceedance of the Federal Drinking Water Maximum Contaminant Levels (40 CFR, Chapter 1, Part 141).

All laboratory analyses conducted by New Jersey-certified Accutest Laboratories of Dayton, New Jersey.

(1) - Ground water clean-up criterion for total chromium specified in the Record of Decision (September 1996) of 100 ug/L.

VOC TICs - Tentatively Identified Compounds
ND - Non-detect
J - Estimated value.

ug/L - micrograms per liter (parts per billion)
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TABLE 3-11
MONITORING WELL ANALYTICAL RESULTS (2010 Investigation)
OUL1 Supplemental RI
Shieldalloy Metallurgical Corporation
Newfield, New Jersey

Sample ID Units
IApproximate Ground Surface Elevation (ftmsl)
Depth Interval

[Approximate Sample Elevation (ftmsl)
Date Sampled

Notes

Volatile Organic Compounds (VOCs)

Chloroform ug/L 0.30 J ND 70 80
1,2-Dichloroethene ug/L 0.83 J 2.2 70 70
Total TICs ug/L 12.94 243.99 -- --
INORGANICS

Total Chromium ug/L ND ND 100 100
Hexavalent Chromium (Cr+6) ug/L ND ND -- -
NOTES:

Gray shaded results indicate an exceedance of the New Jersey Ground Water Quality Standards (N.J.A.C. 7:9C) or site-specific clean-up criterion.
Underlined results indicate an exceedance of the Federal Drinking Water Maximum Contaminant Levels (40 CFR, Chapter 1, Part 141).

All laboratory analyses conducted by New Jersey-certified Accutest Laboratories of Dayton, New Jersey.

(1) - Ground water clean-up criterion for total chromium specified in the Record of Decision (September 1996) of 100 ug/L.

VOC TICs - Tentatively Identified Compounds

ND - Non-detect

J - Estimated value.

ug/L - micrograms per liter (parts per billion)

The trip blank "TB" associated with the November 4, 2010 monitoring well sampling yielded no VOC detections.
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